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  ORAL PRESENTATIONS 

        C SRS E ARLY C AREER DE VELOPMENT 
AWARDEE PRESENTATION     

  O001  |    The protective effects of estrogen of 
chronic intermittent hypoxia induced endothelial 
dysfunction 
     X.F.     Lan    ;     N.     Li    ;     Q.Y.     Li    ;     Y.N.     Lin    ;     Z.R.     Liu    ;     X.W.     Sun    ;     Y.R.     Yan    ; 
    X.J.     Zhang    ;     J.P.     Zhou    
   Department of Respiratory and Critical Care Medicine, Ruijin Hospital, Shanghai 
Jiao Tong University School of Medicine, Shanghai, China   

     Chronic intermittent hypoxia (CIH) could   be the major   pathophysi-
ological mechanism which links obstructive sleep apnea (OSA) to 
cardiovascular diseases (CVD). Estrogen replacement therapy (ERT) 
reduces the risk of CVD, but is limited for its long- term side effects. 
Revealing the mechanisms underlying estrogen- mediated car-
dioprotection will help to explore the treatment target(s) for OSA 
concomitant CVD without causing the side effects of estrogen. We 
first performed ovariectomy in female adult mice to decrease the 
serum estrogen level, and found that ovariectomy aggravated vas-
cular injury, increased the intima- media thickness, and promoted 
oxidative stress upon CIH exposure. Then, we treated IH- exposed 
human umbilical vein endothelial cells (HUVECs) with estrogen, 
and observed an anti- apoptotic and anti- oxidative stress effects of 
estrogen. In order to elucidate the mechanisms of protective ef-
fects of estrogen upon IH exposure, isobaric tags for relative and 
absolute quantification (iTRAQ) analysis was conducted to com-
pare protein profiles between IH and IH+estrogen group. A total 
of 185 differentially expressed proteins (DEPs) were identified, and 
bioinformatics analysis indicated that the effects of E2 may be as-
sociated with the regulation of cellular stress response. Among the 
DEPs, serine- protein kinase ataxia telangiectasia mutated (ATM), 
and its downstream target, cellular inhibitor of apoptosis protein 
1 (c- IAP1), were up- regulated by estrogen. Moreover, estrogen de-
creased the level of cleaved caspase- 3 and inhibited cell apoptosis 
in IH- exposed HUVECs, which was abolished by inhibition of ATM. 
Our results indicated that estrogen protects against CIH- induced 
endothelial dysfunction, possibly through activation of ATM- c- IAP1 
pathway.      

  NE W INVESTIGATOR AWARD     

  O002  |    Prognostic impact of sleep- disordered 
breathing in hospitalized patients following acute 
decompensated heart failure 
     S.     Ishiwata    1,2    ;     T.     Kasai    1,2,3    ;     S.     Suda    1,3    ;     H.     Matsumoto    1    ;     A.  
   Sato    1,2    ;     A.     Murata    1    ;     S.     Yatsu    1    ;     J.     Shitara    1    ;     T.     Kato    1    ;     M.     Hiki    1    ; 
    H.     Daida    1    
    1 Department of Cardiovascular Medicine, Juntendo University Graduate 
School of Medicine, Tokyo, Japan  ;       2 Cardiovascular Respiratory Sleep Medicine, 
Juntendo University Graduate School of Medicine, Tokyo, Japan  ;       3 Sleep and 
Sleep Disordered Breathing Center, Juntendo University Hospital, Tokyo, Japan   

      Introduction :    Identifying hospitalized patients at a high risk for 
worse long- term clinical outcomes following acute decompensated 
heart failure (ADHF) is important. However, limited data regarding 
influence of sleep- disordered breathing (SDB) and its treatment by 
positive airway pressure (PAP) on post- discharge clinical outcomes 
in hospitalized patients following ADHF are available.  
  Objectives :    To investigate relationship between SDB, its treatment 
by PAP and long- term clinical outcomes.  
  Methods :    After the initial improvement of ADHF, overnight polysom-
nography was performed on consecutive hospitalized patients whose 
left ventricular (LV) ejection fraction ≤ 45% between May 2012 and 
January 2015. In the present study, SDB was defined as an apnea- 
hypopnea index ≥ 15. Patients with SDB were subdivided as those 
with or without PAP treatment. The risk for composite of all- cause 
mortality and rehospitalization due to heart failure (until May 2019) 
were assessed by stepwise multivariable Cox proportional model.  
  Results :    Overall, 120 patients were enrolled. Among them, 72% 
had SDB and 33% were initiated into PAP. At a median follow- up of 
1.7 years, 77 patients had clinical events (64%). In the stepwise mul-
tivariable analysis, SDB was associated with increased risk of clini-
cal events (hazard ratio [HR], 2.64;  p  = 0.001). Among SDB patients, 
stepwise multivariable analysis showed that PAP treatment was as-
sociated with reduced risk of clinical events (HR 0.52;  p  = 0.025).  
  Conclusion :    In hospitalized patients following ADHF, presence of 
SDB was associated with worse long- term clinical outcomes, which 
may be reversible by PAP therapy. Thus, following ADHF, hospitalized 
patients with LV systolic dysfunction should be evaluated whether 
they have SDB and considered for SDB treatment before discharge.          
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  O003  |    Sleep states, habitual sleep and 
glycaemic control in children and adolescents 
with Type 1 Diabetes 
     G.     Macaulay    1    ;     B.     Galland    1    ;     S.     Boucher    1    ;     E.     Wiltshire    2    ;     J.  
   Haszard    3    ;     A.     Campbell    4    ;     S.     Black    4    ;     C.     Smith    1    ;     D.     Elder    2    ;     B.  
   Wheeler    1,5    
    1 Department of Women ' s and Children ' s Health, University of Otago, Dunedin, 
New Zealand  ;       2 Department of Paediatrics and Child Health, University of 
Otago Wellington, Wellington, New Zealand  ;       3 Department of Human Nutrition, 
University of Otago, Dunedin, New Zealand  ;       4 WellSleep Centre, Department of 
Medicine, University of Otago Wellington, Wellington, New Zealand  ;       5 Paediatric 
Endocrinology, Southern District Health Board, Dunedin, New Zealand   

      Introduction :    Type 1 Diabetes Mellitus (T1DM) is a common chronic 
childhood illness. To date, there has been limited investigation into 
sleep among children with T1DM, despite indications that measures 
of both sleep quality and duration may affect glucose regulation – 
and vice versa. This study aimed to assess differences in habitual 
sleep and sleep states between children with T1DM and controls, 
and to explore the relationships between sleep and glycaemic 
control.  
  Methods :    Participants included 82 children and adolescents 
(5–18 years), 41 with T1DM, and 41 controls. Recruitment occurred 
in two regions in New Zealand between 2016 and 2018. Measures 
of sleep included actigraphy and home- based polysomnography 
(PSG). Continuous glucose monitoring (CGM) and haemoglobin A1c 
(HbA1c) data were collected among T1DM participants. Regression 
analyses were used to model all within and between group compari-
sons adjusted for age, sex and BMI.  
  Results :    There were no statistically significant differences in sleep 
duration, efficiency or awakenings between participants with T1DM 
and controls. In participants with T1DM, those with suboptimal 
glycaemic control (HbA1c ≥ 58 mmol/mol [≥7.5%]) had significantly 
shorter PSG sleep duration (mean difference: −45 min; 95% CI: −80, 
−10;  p  < 0.05). T1DM participants with mean CGM glucose levels 
≥ 10 mmol/L (≥180 mg/dL) on PSG night had significantly more stage 
N3 sleep and less stage REM sleep (both  p  < 0.05).  
  Discussion :    Both short-  and long- term suboptimal glycaemic control 
in T1DM children appears to be associated with sleep alterations. 
Paediatric diabetes care teams should be aware of the potential in-
terrelationship between sleep and T1DM, including management 
and glycaemic control.  
        

  O004  |    An assessment of a simple clinical 
technique to estimate pharyngeal collapsibility in 
people with OSA 
     A.M.     Osman    1,2,3    ;     B.K.     Tong    1    ;     S.     Landry    3,4    ;     B.A.     Edwards    3,4    ; 
    S.A.     Joosten    5,6    ;     G.S.     Hamilton    5,6    ;     J.M.     Cori    3,7    ;     A.S.     Jordan    3,7    ; 
    D.     Stevens    2,3    ;     P.G.     Catcheside    2,3    ;     R.R.     Grunstein    3,8    ;     D.J.  
   Eckert    1,2,3    
    1 Neuroscience Research Australia (NeuRA) and the School of Medical Sciences, 
University of New South Wales, Sydney, Australia  ;       2 Adelaide Institute for Sleep 
Health, College of Medicine and Public Health, Flinders University, Adelaide, 
Australia  ;       3 CRC for Alertness, Safety and Productivity, Melbourne, Australia  ;  
     4 Sleep and Circadian Medicine Laboratory, Department of Physiology and 
School of Psychological Sciences, Monash University, Melbourne, Australia  ;  
     5 Monash Lung and Sleep, Monash Health Clayton, Melbourne, Australia  ;       6 School 
of Clinical Sciences, Monash University, Melbourne, Australia  ;       7 Institute for 
Breathing and Sleep, Austin Health Heidelberg, Heidelberg, Australia  ;       8 Woolcock 
Institute of Medical Research and the University of Sydney, Sydney, Australia   

      Introduction :    Quantification of upper airway collapsibility in ob-
structive sleep apnoea (OSA) could help inform targeted therapy 
decisions. However, current techniques are not clinically feasi-
ble. The primary aim of this study was to assess if a simple, novel 
technique could be implemented as part of a continuous positive 
airway pressure (CPAP) titration study to estimate pharyngeal 
collapsibility.  
  Methods :    35 participants (15 female) with OSA (apnoea- hypopnoea 
index [mean ±  SD ]=35 ± 19 events/hr) were studied. Participants 
first completed a simple clinical intervention during a routine 
CPAP titration in which CPAP was transiently turned off from the 
therapeutic pressure for up to 5 breaths/efforts on ≥ 5 occasions 
during stable non- REM sleep. Participants were then invited to a 
second physiology study to determine the pharyngeal critical clos-
ing pressure (Pcrit) and repeat transient drops to zero CPAP to assess 
reproducibility.  
  Results :    Mean peak inspiratory flow (PIF) of breaths 3–5 during zero 
CPAP on the simple clinical intervention versus the physiology night 
were similar (34 ± 29 vs. 28 ± 30% baseline on therapeutic CPAP, 
 p  = 0.2; range 0–90 vs. 0–95%). Pcrit was −0.95 ± 2.5 cm H₂O (range 
−6 to + 5 cm H₂O). Mean PIF during zero CPAP quantified during the 
simple clinical intervention and the physiology night correlated with 
Pcrit ( r  = 0.7 and 0.9 respectively,  p  < 0.05). Receiver operating char-
acteristic analysis indicates ‘good’ and ‘excellent’ diagnostic poten-
tial for the simple intervention to predict Pcrit < −2 and < 0cmH₂O 
(AUC = 0.81 and 0.92, respectively).  
  Conclusions :    This simple CPAP intervention performed well in iden-
tifying people with mild- moderately collapsible pharyngeal airways. 
This approach may help select individuals who are more likely to re-
spond to non- CPAP therapies for OSA.  
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  O005  |    Comparative effectiveness of an alarm- 
based supine- avoidance device vs CPAP for 
treating supine predominant OSA patients 
     M.     Rahimi    1    ;     N.     Antic    1    ;     R.D.     McEvoy    1    ;     M.     Barnes    2    ;     S.     Quinn    3    ; 
    J.     Mercer    1    ;     A.     Vakulin    1    ;     A.     O ' Grady    1    ;     P.G.     Catcheside    1    
    1 Flinders University -  Adelaide Institute For Sleep Health, Bedford Park, Australia  ;  
     2 University of Melbourne, Parkville, Australia  ;       3 Swinburne University of 
Technology, Hawthorn, Australia   

      Introduction :    Obstructive sleep apnea (OSA) is the most common 
pathological problem of breathing in sleep, and affects around 25% 
of males and 10% of females. Around 30% of OSA patients show 
positional OSA (POSA) where abnormally frequent airway obstruc-
tion occurs only in supine sleep. Thus, simply avoiding supine sleep 
could be an effective therapy in this group. Traditional methods of 
supine avoidance (e.g. strapping a tennis ball to the back) are in-
herently uncomfortable and most patients self- report abandoning 
discomfort- based supine avoidance treatment within one month. 
Non- discomfort supine- alarm devices are now widely available, 
but there is a lack of data on comparative effectiveness to reduce 
daytime sleepiness, the primary complaint in OSA, and treatment 
compliance compared to standard treatment with constant positive 
airway pressure (CPAP). This study aimed to test the hypothesis that 
alarm- based supine- avoidance is non- inferior to CPAP at reducing 
sleepiness, and achieves superior treatment adherence at 2 months 
in patients with POSA.  
  Method :    66 patients with POSA and Epworth sleepiness scale 
(ESS) ≥ 8 completed baseline measurements including question-
naires, inactive supine- avoidance for 1 week for supine- time meas-
urements, and in- home full sleep study, before randomisation to 
active supine- avoidance or CPAP treatment, followed by crossover 
to the remaining treatment after 2 months. Repeat questionnaires, 
sleep studies and compliance measurements were collected after 
2 months on each treatment. Non- inferiority was assessed from 
the change in ESS with supine- avoidance compared to CPAP using a 
pre- specified non- inferiority margin of 1.5. Average nightly use over 
2 months was also compared between treatments.  
  Results :    Patients were predominantly males (62%) aged (mean ±  SD ) 
52.8 ± 11.9 years, body mass index 31.9 ± 7.8 kg/m², with POSA 
(total, supine and non- supine AHI 18.0 ± 8.9, 40.2 ± 38.8, 5.0 ± 3.2/
hr respectively), 47.6 ± 20.4% supine sleep and ESS 10.3 ± 3.9. At 
2 months the reduction from baseline in ESS with supine- avoidance 
(mean [95% CI] −1.9 [−2.9 to −0.9]) was no worse than CPAP (−2.3 
[−3.3 to −1.3], difference −0.2 [−1.3 to 0.9]). Average treatment 
usage was substantially higher with supine- avoidance compared to 
CPAP (5.6 [5.0 to 6.3] vs. 3.9 [95% CI 3.2 to 4.6] h/night,  p  < 0.001).  
  Conclusion :    This study supports that alarm- based supine- avoidance 
is non- inferior to CPAP at reducing sleepiness and achieves superior 
2 month treatment adherence in patients with POSA.  
        

  O006  |    The role of ventilatory control 
instability in children with sleep disordered 
breathing 
     L.     Siriwardhana    1    ;     A.     Weichard    1    ;     G.     Nixon    1,2    ;     M.     Davey    1,2    ;     L.  
   Walter    1    ;     B.A.     Edwards    3,4    ;     R.     Horne    1    
    1 The Ritchie Centre, Hudson Institute of Medical Research and Department of 
Paediatrics, Monash University, Melbourne, Australia  ;       2 Melbourne Children ' s 
Sleep Centre, Monash Children ' s Hospital, Melbourne, Australia  ,       3 Sleep and 
Circadian Medicine Laboratory, Department of Physiology, Monash University, 
Melbourne, Australia  ;       4 School of Psychological Sciences and Monash Institute 
of Cognitive and Clinical Neurosciences, Monash University, Melbourne, Australia   

      Introduction :    Obstructive sleep disordered breathing (SDB) is com-
mon in children, typically caused by adenotonsillar hypertrophy 
resulting in an anatomically compromised upper airway. However, 
there is a weak relationship between predisposing anatomic factors 
and the severity of SDB. The contribution of non- anatomical factors 
such as ventilatory control instability (i.e. loop gain) to the pathogen-
esis of obstructive SDB in children is unclear.  
  Methods :    Children (3–18 years) with various severities of SDB 
( n  = 110) and non- snoring controls ( n  = 36) were studied. Children 
were grouped by severity of SDB according their obstructive 
apnoea- hypopnoea index. Anthropometric and upper airway ana-
tomical characteristics were measured. Spontaneous sighs were 
identified on polysomnography and loop gain, a measure of the sen-
sitivity of the negative feedback loop that controls ventilation, was 
estimated by fitting a mathematical model of ventilatory control to 
the post- sigh ventilatory pattern.  
  Results :    There was no difference in loop gain between controls 
and any of the SDB severity groups. However, loop gain was sig-
nificantly lower in children with larger tonsils (tonsil grade 4) com-
pared with children with smaller tonsils (tonsil grade 1) (median 
loop gain [range]: 0.25 [0.20, 0.42] vs. 0.32 [0.25, 0.44];  p  = 0.009) 
and in children with a modified Mallampati score of class III/IV 
compared with class I (0.28 [0.24, 0.33] vs. 0.37 [0.27, 0.44]; 
 p  = 0.009).  
  Discussion :    A direct relationship was not found between the sever-
ity of paediatric obstructive SDB and loop gain. However, an altered 
ventilatory control sensitivity may contribute to obstructive SDB in 
a sub- group of children depending on their anatomical predisposi-
tion to airway obstruction.  
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  O007  |    Individual variation in melatonin 
responses under constant lighting (100lux) during 
simulated night shiftwork 
     J.     Stepien    1    ;     J.     Dorrian    1    ;     D.     Kennaway    2    ;     A.     Coates    1    ;     C.     Yates    1    ; 
    S.     Centofanti    1    ;     C.     Gupta    1    ;     G.     Wittert    2    ;     L.     Heilbronn    2    ;     P.G.  
   Catcheside    3    ;     M.     Noakes    4    ;     R.     Matthews    1    ;     D.     Chandrakumar    1    ; 
    D.     Coro    1    ;     S.     Banks    1    
    1 University of South Australia, Adelaide, Australia  ;       2 University of Adelaide, 
Adelaide, Australia  ;       3 Flinders University, Adelaide, Australia  ;       4 CSIRO, Adelaide, 
Australia   

      Introduction :    The exposure to light at night alters melatonin rhythms. 
This study explored melatonin secretion patterns in individuals ex-
posed to lighting conditions up to 100lux during four nights of simu-
lated shiftwork.  
  Methods :    50 healthy adults (male = 27, female = 23; 18–39 years) 
participated in a 7- day laboratory- based simulated shiftwork study. 
Participants underwent a baseline sleep opportunity (22:00 hr–
06:00 hr) followed by a full night awake (first nightshift) and four 
sleep opportunities from 10:00 hr–17:00 hr. Participants then had a 
recovery sleep opportunity (22:00 hr–06:00 hr). Participants were 
randomised to one of three eating conditions during the nightshift 
(meal ( n  = 16); snack ( n  = 15); no meal ( n  = 19)). The meal/snack was 
given at 00:30 hr. Saliva samples were collected hourly (>4,500 m 
samples) during wake, under constant light conditions (max 100lux), 
to determine melatonin onset (saliva concentration exceeded 10pM) 
and the area under the curve – onset to peak (AUC- OP). Samples 
were analysed using radioimmunoassay (Buhlmann, Switzerland).  
  Results :    Overall, mixed model analysis showed that melatonin onset 
was significantly delayed each night of shiftwork by an average of 
54 min ± 43 min ( p  < 0.01). There were large individual differences in 
melatonin onset over the nights of simulated shiftwork; ranging from 
a +59 min advance to a −3 hr 46 min delay. There was no effect of 
eating condition ( p  = 0.152). AUC- OP showed no significant change 
over time (mean change −4.6%±38.3) between first and fourth night 
of shiftwork.  
  Discussion :    Exposure to 100lux light at night without a morning light 
pulse resulted in a range of responses. Further analyses will explore 
possible factors that may influence this variability.       

  CLOCKS AND CHRONOT YPES     

  O008  |    Quantifying the influence of flight and 
travel characteristics on subjective jetlag 
     Y.S.     Bin    ;     S.     Ledger    ;     M.     Nour    ;     M.     Allman-Farinelli    ;     E.  
   Stamatakis    ;     S.     Naismith    ;     P.A.     Cistulli    ;     C.     Caillaud    ;     A.     Bauman    ; 
    P.     de   Chazal    ;     S.     Postnova    ;     S.     Simpson    
   Charles Perkins Centre, University of Sydney, Camperdown, Australia   

      Introduction :    Greater circadian disruption is anticipated when air 
travel is eastward rather than westward and when more time zones 

are crossed. How travel characteristics affect subjective jetlag re-
mains to be quantified.  
  Methods :    Passengers on east-  and westward flights crossing 1 to 18 
time zones were surveyed in the week after flight. Subjective jetlag 
was assessed using the Liverpool Jetlag Scale (range 0 to 80 points). 
Time zones crossed, direction of travel, flight cabin, and aisle seat-
ing were examined for their influence on jetlag using a multivariable 
regression model, controlling for passenger age and gender.  
  Results :     N  = 463 passengers (43% male; mean age 50,  SD  15 years) 
reported mean jetlag of 24.0 ( SD  11.9). For westward flights, jetlag 
showed inverse U shape with time zones crossed, peaking at 14 
time zones (mean 29.5 points; 95% CI 24.4–34.7). For eastward 
flights, jetlag increased with time zones before plateauing at ≥ 9 
time zones (27.5; 22.8–32.2). Men had 2.4 (0.0–4.6) points less 
jetlag than women. Each year increase in age was associated with 
a 0.1 (0.1–0.2) point decrease in jetlag. Aisle/non- aisle seating was 
not associated with jetlag. There was a trend towards reduced 
jetlag in premium and business cabins compared to economy 
( p  = 0.05). Exclusion of passengers with previous flights or shift 
work did not alter the results.  
  Conclusions :    Preliminary analysis indicates subjective jetlag is not 
well predicted by travel characteristics contributing to circadian dis-
ruption. Factors such as individual characteristics and behaviours 
around time of flight need to be explored as > 90% jetlag variability 
remains unexplained.          

  O009  |    Associations between suicidality and 
subjective and objective sleep- wake disturbances 
in young people with mood disorders 
     J.     Carpenter    ;     I.     Hickie    
   University of Sydney, Camperdown, Australia   

      Introduction :    Multiple recent systematic reviews suggest that sleep- 
wake disturbances are associated with increased suicidality [1–3]. 
However, the majority of this research to date has been restricted 
to subjective measures of sleep, with only two previous studies (re-
stricted to bipolar and non- clinical populations) utilising objective 
measurement of 24- hr sleep- wake parameters [4, 5]. A specific focus 
on adolescence and young adulthood is warranted as this is a key 
developmental period with significant sleep- wake changes as well 
as peak onset of mental illness and associated suicidality [6]. This 
study aimed to characterise the associations between suicidality and 
objective and subjective sleep- wake disturbances in young people 
with mood disorders.  
  Methods :    196 young people with mood disorders (aged 12–30) 
presenting to mental health care completed the Pittsburgh Sleep 
Quality Inventory (PSQI) and between 5 and 22 days of actigraphy 
monitoring. Current symptoms were measured using the Hamilton 
Depression Rating Scale (HDRS) and the Young Mania Rating Scale. 
The suicide item from the HDRS was used as an index of suicidality.  
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  Results :    Multiple linear regression analysis controlling for age, gen-
der, and psychiatric symptoms indicated that suicidality was signifi-
cantly associated with subjective sleep quality (PSQI), but was not 
associated with actigraphy derived sleep timing, wake after sleep 
onset, or sleep duration.  
  Discussion :    This study supports findings from previous studies of 
a link between increased subjective sleep disturbance and suicidal-
ity, but suggests that this relationship may not extend to objectively 
measured sleep- wake abnormalities. Future research should explore 
factors influencing perception of sleep disturbance and quality to 
explain this discrepancy and inform the potential use of sleep- wake 
interventions to reduce suicidal risk.  
  References 
   1. Russell, K., et al., Sleep problem, suicide and self- harm in university 
students: A systematic review. Sleep Med Rev, 2019. 44: p. 58–69. 
 2. Kearns, J.C., et al., Sleep problems and suicide risk in youth: A 
systematic review, developmental framework, and implications for 
hospital treatment. Gen Hosp Psychiatry, 2018. 
 3. Porras- Segovia, A., et al., Contribution of sleep deprivation to 
suicidal behaviour: A systematic review. Sleep Med Rev, 2019. 44: 
p. 37–47. 
 4. Littlewood, D.L., et al., Short sleep duration and poor sleep quality 
predict next- day suicidal ideation: an ecological momentary assess-
ment study. Psychol Med, 2019. 49(3): p. 403–411. 
 5. Bernert, R.A., et al., Objectively Assessed Sleep Variability as an 
Acute Warning Sign of Suicidal Ideation in a Longitudinal Evaluation 
of Young Adults at High Suicide Risk. J Clin Psychiatry, 2017. 78(6): 
p. e678- e687. 
 6. Carpenter, J.S., R. Robillard, and I.B. Hickie, Variations in the sleep- 
wake cycle from childhood to adulthood: Chronobiological perspec-
tives. ChronoPhysiology and Therapy, 2015. 5: p. 37–49.  
        

  O010  |    A pilot study investigating wind farm 
noise effects on objective and subjective sleep 
onset latency 
     T.     Liebich    1,2    ;     G.     Micic    2,3    ;     B.     Zajamsek    2,3    ;     K.     Hansen    2,4    ; 
    L.     Lack    1,2    ;     C.     Dunbar    1,2    ;     B.     Lechat    2,4    ;     F.     Decup    2,4    ;     P.G.  
   Catcheside    2,3    
    1 Flinders University College of Education, Psychology and Social Work, Adelaide, 
Australia  ;       2 The Adelaide Institute For Sleep Health, Adelaide, Australia  ;  
     3 Flinders University, College of Medicine and Public Health, Adelaide, Australia  ;  
     4 Flinders University, College of Science and Engineering, Adelaide, Australia   

      Introduction :    Noise has the potential to disturb sleep, but very little 
is known regarding the specific effects of wind farm noise on objec-
tive measures of human sleep. To help guide study design elements 
of a larger ongoing study, this pilot laboratory study assessed the im-
pact of the presence versus absence of wind farm noise (WFN) dur-
ing the sleep onset period on objective and subjective sleep onset 
latencies.  

  Methods :    Twenty- three individuals (Mean ±  SD  21.7 ± 2.1 years, 
age range: 18–29, 13 females) without previous exposure to WFN 
attended the sleep laboratory for two counterbalanced overnight 
sleep studies, one week apart. From lights- out to the first 30- sec 
epoch of sleep, one night consisted of relatively high levels of in-
door WFN at 33 dB(A) with low- frequency amplitude modulation 
and the other night consisted of quiet background noise at 23 dB(A). 
Objective and subjective sleep onset latencies were determined 
from polysomnography (PSG) and a morning self- report question-
naire, respectively. Linear mixed model analyses were used to test 
for WFN effects on PSG- determined and subjective sleep onset la-
tency. Data are reported as median [interquartile range].  
  Results :    There were no differences in objective sleep onset latency 
between the control night and experimental night (19.5 [10.9 to 30.1] 
vs. 16.8 [11.3–18.5] min,  p  = 0.643). There was also no difference 
in subjective sleep onset latency between control and experimental 
nights (15.0 [11.3 to 30.0] vs. 20.0 [15.0 to 28.8] min,  p  = 0.537).  
  Conclusions :    These results do not support that relatively high lev-
els of indoor WFN delays sleep onset latency in individuals without 
prior exposure to WFN. However, noise sensitivity and prior expo-
sure to WFN could influence sleep onset latency and warrant further 
carefully controlled laboratory studies.  
        

  O011  |    Sleep inertia in physicians working on- 
call night shifts 
     R.     Matthews    1,2    ;     P.     Sackey    1    ;     C.     Harous    2    ;     G.     Regnström    1    ;     A.  
   Milton    1    ;     F.     Campoccia-Jalde    1    ;     J.     Guzzetti    2    ;     J.     Axelsson    1,2    
    1 Karolinska Institute, Stockholm, Sweden  ;       2 Stress Research Institute, Stockholm 
University, Stockholm, Sweden   

      Introduction :    Physicians mitigate fatigue by taking naps during on- 
call night shifts. It is unknown whether their performance is impaired 
upon waking due to sleep inertia. Laboratory studies have shown 
that the slowing of cognition linked to sleep inertia typically lasts 
between 10 and 15 min and is linked to the presence of Slow Wave 
Sleep. This study aimed to investigate physicians’ cognitive perfor-
mance immediately after they are awoken from sleep, during an 
overnight on- call shift in an Intensive Care Unit.  
  Methods :    43 anesthetists were recruited from Intensive Care Units 
of a major hospital in Sweden. Using a within group design, three 
minute Stroop, spatial memory, word memory, and mental arithme-
tic tests were completed in random order, during a dayshift, night-
shift and after being awoken from a sleep on nightshift. Sleep was 
measured using polysomnography via a portable sleep monitor. The 
participants also recorded their sleep prior to shift, intake of coffee, 
energy drinks, snacks, as well as break times, and subjective ratings 
of workload, sleepiness and performance.  
  Results :    Of the 75 nightshifts recorded; in 15% the doctor did not 
sleep during their nightshift, in 25% the doctor was awoken by a real 
call before they could be tested, and in 5% the doctor was too impaired 
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to compete the test upon being woken. Of the remaining nightshifts, 
42% of doctors were woken in Slow Wave Sleep. A mixed models 
analysis of variance revealed a significant main effect of condition 
(dayshift, nightshift, awaking on nightshift) ( F (2,356.85) = 19.85, 
 p  < .001), a main effect of test order (0–3 min, 3–6 min, 6–9 min 
9–12 min) ( F (3,347.95) = 3.972,  p  < .01), and a significant interaction 
( F (3,347.95) = 3.972,  p  < .01), such that the 0–3 min and 3–6 min tests 
in the ‘awaking on nightshift’ condition were significantly worse 
than all other tests. When tests were divided into three groups of 
‘woken in Slow Wave Sleep’, ‘woken in non- Slow Wave Sleep’, and 
‘awake’, significant main effects of waking state ( F (2,356.85) = 19.85, 
 p  < .001), test order ( F (3,347.95) = 3.972,  p  < .01) and an interac-
tion between these were found ( F (3,347.95) = 3.972,  p  < .01), such 
that the 0–3 min, 3–6 min and 6–9 min tests in the ‘woken in slow 
wave sleep’ condition were significantly worse than the ‘non- Slow 
Wave Sleep’ and ‘awake’ tests. Differences between tasks were also 
observed.  
  Conclusion :    Evidence was found that sleep inertia affects the cog-
nitive performance of physicians awoken from on- call naps during 
nightshifts, but most of the effects dissipate relatively quickly after 
waking (12 min). An unexpected finding was the low prevalence of 
Slow Wave Sleep in many of the physicians sleep, suggesting that 
their sleep architecture was affected by being on- call. Never the 
less, Slow Wave Sleep appeared to be the main factor associated 
with the performance impairment upon waking.          

  O012  |    The duration of light exposure in the 
morning and early- afternoon affects adaptation 
to night work 
     G.     Roach    ;     D.     Dawson    ;     C.     Sargent    
    1 Appleton Institute - CQUniversity Wayville, Australia   

      Introduction :    The aim of the study was to examine how the tim-
ing of daytime sleep in the dark, and thus the timing of daytime 
light exposure, affects circadian adaptation to a week of simulated 
night shifts. It was hypothesised that night work would delay the 
circadian system – and the size of the delay would increase as the 
duration of exposure to morning and early- afternoon light (MAL) 
decreased.  
  Methods :    So far, 43 adults (21F, 22M) have been randomly assigned 
to one of four conditions in a laboratory- based simulated shiftwork 
protocol. Each condition included 7 consecutive 8- h night shifts 
(23:00–07:00 hr). The only difference between conditions was in 
the timing of the 7- h sleep opportunities in breaks between shifts 
– morning (08:30–15:30 hr, shortest MAL), split#1 (08:30–13:30 hr 
& 19:30–21:30 hr, short MAL), split#2 (08:30–10:30 hr & 16:30–
21:30 hr, long MAL), and afternoon/evening (14:30–21:30 hr, longest 
MAL). Circadian phase was assessed using salivary dim light mela-
tonin onset (DLMO) on the nights immediately before and after the 
week of night work. Light intensity was 75 lux during night shifts, < 

0.03 lux during sleep, < 10 lux during DLMO assessments, and 350 
lux at other times.  
  Results :    The DLMO data were analysed using a mixed- design ANOVA 
with one within- subjects factor (time: pre/post) and one between- 
subjects factor (condition). There was a significant interaction 
(F = 10.6;  df  = 3,39;  p  < .0001) – the type and size of the phase shift dif-
fered between the conditions, i.e., morning (delay = 5.06 ± 2.11 hr), 
split#1 (delay = 2.58 ± 2.46 hr), split#2 (delay = 1.30 ± 2.62 hr), and 
afternoon/evening (advance = 0.71 ± 2.84 hr).  
  Discussion :    These data indicate that the timing of daytime sleep, 
and thus the amount of exposure to morning and early- afternoon 
light (MAL), substantially affects the degree of circadian adaptation 
to a week of night work. In situations where a shiftworker wishes to 
maximise adaptation to night work, the most sleep should be taken 
in the morning. To minimise adaptation, sleep should occur in the 
later afternoon and evening.          

  O013  |    Crash risk and sleepiness during a 
simulated commute decrease over a week of 
night work 
     G.     Roach    ;     D.     Dawson    ;     C.     Sargent    
   CQUniversity, Wayville, Australia   

      Introduction :    Shiftworkers are much more likely to have a crash 
driving home after a night shift than other drivers on the road at the 
same time of day. The aim of this study was to examine the likelihood 
of crashing during the post- work commute at the start, middle, and 
end of a week of night shifts. Given that prior wake is longest at the 
end of the first night shift compared to the others, it was hypoth-
esised that the likelihood of crashing would be greatest at the start 
of the week of night shifts.  
  Methods :    So far, 43 adults (21F, 22M) have completed a laboratory- 
based simulated shiftwork protocol with seven consecutive 8- h 
night shifts (23:00–07:00 hr). Participants had 9 hr in bed on the 
night prior to the first night shift, then they had 7 hr in bed in the 
breaks between each night shift. Participants had a 20- min commute 
before (22:30 hr) and after (07:10 hr) each night shift in a driving 
simulator (York Computer Technologies). Subjective sleepiness was 
assessed immediately prior to each commute using the Karolinska 
Sleepiness Scale (KSS).  
  Results :    Compared to the corresponding pre- work commute, par-
ticipants were 8.2, 5.7, and 3.0 times more likely to crash during the 
post- work commute on nights 1, 4, and 7, respectively. Repeated- 
measures ANOVA indicated a significant night x commute time 
interaction in the subjective sleepiness data (F = 10.9;  df  = 2,84; 
 p  < .0001). In particular, the KSS score was similar for the pre- work 
commutes each night (night 1 = 3.7 ± 1.3; night 4 = 3.6 ± 1.4; night 
7 = 3.7 ± 1.6), but it progressively decreased for the post- work com-
mutes throughout the week (night 1 = 8.1 ± 1.1; night 4 = 7.6 ± 1.6; 
night 7 = 6.9 ± 1.9).  
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  Discussion :    These data indicate that crash risk and subjective sleepi-
ness are both relatively high during the morning commute after a 
night shift, but they progressively decline throughout a week of 
sustained night work. If generalisable to shiftworkers, the results 
suggest that longer sequences of night shifts may have an advan-
tage over shorter sequences, in terms of exposure to crash risk while 
commuting.          

  O014  |    Using daytime sleep strategies to 
increase sleep duration during a week of 
simulated night work 
     C.     Sargent    ;     D.     Dawson    ;     G.     Roach    
   Appleton Institute -  CQUniversity, Wayville, Australia   

     One of the challenges for individuals who work at night is obtain-
ing sufficient sleep during the day. Individuals adopt different 
sleep strategies in the breaks between night shifts, however these 
strategies have not been systematically compared. The aim of this 
study was to determine which of the four most common daytime 
sleep strategies produces the greatest amount and/or quality of 
sleep. 
 In a between- groups design, 43 participants completed one of four 
strategies during a week of simulated night work in the laboratory. 
The only difference between strategies was in the timing of the 
7- hr sleep opportunities that occurred during the 6 breaks between 
the 8- hr night shifts: a 7- hr sleep in the morning after work (08:30–
15:30 hr), a 7- hr sleep in the evening before work (14:30–21:30 hr), a 
5- hr sleep in the morning followed by a 2- hr sleep in the evening (split 
#1: 08:30 -  13:30 hr and 19:30–21:30 hr), or a 2- hr sleep in the morn-
ing followed by a 5- hr sleep in the evening (split #2: 08:30–10:30 hr 
and 16:30–21:30 hr). Sleep was monitored using polysomnography. 
 For each participant, total sleep time and the amount of slow wave 
sleep and REM sleep were averaged over the 6 daytime sleep epi-
sodes and separate one- way ANOVAs were conducted for each 
variable. Total sleep time was significantly higher in the morning 
(390.6 ± 9.2 min) and evening strategies (389.6 ± 17.8 min) compared 
to the split #1 (358.0 ± 28.4 min) and split #2 (361.6 ± 37.7 min) strat-
egies. There was no difference in the amount of slow wave sleep or 
REM sleep between strategies. 
 More sleep was obtained in the morning and evening strategies com-
pared to the split strategies. Interestingly, the four daytime sleep 
strategies were equally effective in terms of the amount of REM and 
slow wave sleep they provided. In future, it will be important to de-
termine whether differences in sleep duration between strategies 
result in better performance and/or higher subjective alertness dur-
ing night shifts.      

  INSOMNIA: OUTCOMES AND STR ATEGIES     

  O015  |    Prototype of a patient education tool to 
support treatment decision- making 
     J.     Cheung    1,2,3    ;     J.     Sauvageau    2    ;     A.-A.     Beaulieu    2    ;     K.     Therrien-
Vachon    2    ;     S.     Beaulieu-Bonneau    2,4    ;     C.     Morin    2,3    
    1 School of Pharmacy, Faculty of Medicine and Health, The University of Sydney, 
Sydney, Australia  ;       2 École de psychologie, Université Laval,, Québec City, Canada  ;  
     3 Centre d’étude des troubles du sommeil, Institut universitaire en santé mentale 
de Québec, Québec City, Canada  ;       4 Centre interdisciplinaire de recherche en 
réadaptation et integration sociale, Québec City, Canada   

      Introduction :    Insomnia patients often need to choose between 
pharmacological and non- pharmacological treatments (i.e. CBT- I and 
eCBT- I) for insomnia. The extent to which these choices are well- 
informed or valid is unknown and can lead to decisional conflict, 
which negatively affects patient satisfaction and treatment out-
comes. Therefore, this study aims to evaluate a patient education 
tool for guiding insomnia treatment decision- making.  
  Method :    An online survey was administered to capture the sleep hab-
its and subjective sleep quality of a Canadian university community 
(eligibility: aged ≥ 18 years; self- reported insomnia). The education 
tool was embedded into the survey to guide the selection between 
pharmacotherapy, CBT- I and eCBT- I. A 4- item SURE (Sure of myself; 
Understand information; Risk- Benefit ratio; Encouragement) scale 
was used to evaluate decisional certainty. Associations between 
treatment choice and decisional certainty were explored using a Chi- 
Square test, one- way ANOVA or independent  t - test.  
  Results :    The sample included 301 adults (80.1% female; mean 
age = 31.5 years; mean ISI score = 15.9). Overall, participants pre-
ferred non- pharmacological approaches over pharmacotherapy 
for managing insomnia, but only 36.5% of the sample were cer-
tain of their choice (SURE score = 4/4). Decisional certainty was 
significantly greater among those who preferred CBT- I or eCBT- I 
compared to pharmacotherapy [χ²(2,  n  = 301) = 13.20,  p  = 0.001], 
perceived the education tool as comprehensive ( p  < 0.001) or fa-
cilitated their decision- making ( p  < 0.025). Decisional uncertainty 
stemmed from the choice itself and the perceived lack of support/
advice for decision- making.  
  Discussion :    Low decisional certainty observed highlight the impor-
tance of interpersonal interactions for resolving decisional conflict 
in an insomnia context, suggesting a potential role for integrating 
the education tool within a shared decision- making paradigm at the 
point- of- care.  
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  O016  |    Insomnia and driving: Comparisons 
between insomnia outpatients and healthy adults 
     T.     Lo    ;     J.     Manousakis    ;     S.     Ftouni    ;     Y.     Ng    ;     C.     Beatty    ;     D.  
   Mansfield    ;     S.M.W.     Rajaratnam    ;     C.     Anderson    ;     B.     Bei    
   Monash University, Melbourne, Australia   

      Introduction :    Despite the high prevalence of insomnia disorder (13–
33%), limited research has investigated driving outcomes in individu-
als with insomnia disorder. This study aims to examine whether the 
presence of insomnia disorder predicts risk of motor vehicle crashes 
(MVCs).  
  Methods :    A total of 307 participants were included: 160 outpa-
tients from a sleep disorders clinic, diagnosed with DSM- 5 Insomnia 
Disorder (M ±  SD  = 48.2 ± 15.2 years), and 147 healthy adults 
(31.4 ± 14.1 years). Participants’ self- reported sleep duration, sleep 
efficiency, near- misses or crashes in the last 3 years (separated by 
sleep- related), actual or fear of falling asleep while driving, and the 
use of common countermeasures against drowsiness whilst driving 
were examined. Age, sex, professional driving and kilometres driven 
per year were included as covariates in the linear and logistic regres-
sion models.  
  Results :    Compared to healthy adults, individuals with insomnia 
had significantly shorter and less efficient sleep ( p  < .01), and less 
kilometres driven per year ( p  < .02). The two groups did not dif-
fer significantly in probability of being involved in near- misses 
or crashes ( p  > .19), actual or fear of falling asleep while driving 
( p  > .15), and use of ineffective countermeasures ( p  = .08). Those 
with insomnia were less likely to use effective countermeasures 
( p  < .01).  
  Conclusion :    These preliminary results suggest that despite shorter 
and poorer sleep, individuals with insomnia did not have higher 
risks of MVCs compared to healthy adults. This is not likely to be 
accounted for by the use of effective countermeasures. It is pos-
sible that heightened concerns over sleep- related impairments in 
individuals with insomnia may prevent them from driving, and thus 
be a protective factor of driving risks.          

  O017  |    Insomnia and mortality: A meta- 
analysis 
     N.     Lovato    1    ;     L.     Lack    1,2    
    1 Adelaide Institute for Sleep Health, College of Medicine and Public Health, 
Flinders University, Bedford Park, Australia  ;       2 College of Education, Psychology 
and Social Work, Flinders University, Bedford Park, Australia   

      Introduction :    The purpose of this review was to evaluate the 
strength of evidence for a relationship between risk of mortality and 
frequent and persistent insomnia using a meta- analytic strategy.  
  Method :    Twelve studies, including a total of 36,772,880 individuals 
followed up for a mean of 10.8 years, reporting the investigation of 
the association between mortality and frequent (≥3 nights/week), 
persistent (≥1 month) insomnia were identified.  

  Results :    There was no difference in the odds of mortality for those 
individuals with symptoms of insomnia when compared to those 
without symptoms (OR = 0.99, 95% CI = 0.55–1.79,  p  = .98). This 
finding was echoed in the assessment of the rate of mortality in 
those with and without symptoms of insomnia using the outcomes 
of multivariate models, with the most complete adjustment for po-
tential confounders, as reported by the individual studies included in 
this meta- analysis (HR = 1.04, 95%CI = .92- .1.17,  p  = .53). Additional 
analyses revealed a tendency for an increased risk of mortality as-
sociated with hypnotic use.  
  Discussion :    The current evidence reinforces the use of cog-
nitive therapy, within a CBTi framework, as a frontline non- 
pharmacological treatment for insomnia to reassure patients their 
longevity will not be impacted as a consequence of suffering from 
insomnia.  
        

  O018  |    Uptake and outcomes of low- cost 
cognitive behavioural therapy for insomnia in a 
multidisciplinary sleep clinic 
     Y.     Ng    1,2    ;     B.     Bei    1    ;     N.A.     Grima    1    ;     F.     Cahill    1    ;     T.     Martin    1    ;     T.     Lo    1    ; 
    S.M.W.     Rajaratnam    1    ;     D.     Mansfield    1,2    
    1 Monash University, Clayton, Australia  ;       2 Monash Lung and Sleep, Monash 
Health, Clayton, Australia   

      Introduction :    The efficacy of cognitive behavioural therapy for in-
somnia (CBT- I) is well- established but its implementation in practice 
is less known. This case series describes the uptake and outcomes of 
low- cost CBT- I in patients attending a multidisciplinary sleep clinic.  
  Methods :    Self- report questionnaires and extraction of medical 
records.  
  Results :    205 adult patients met DSM- 5 criteria for insomnia 
(mean age 45.1 years, age range 18.1–84.9 years, and 41.5% male). 
Following sleep physician assessment, 194 (94.6%) were referred to 
psychologists for CBT- I. Of these, 121 (62.4%) commenced CBT- I at 
the present clinic, 11 (5.7%) participated in a research CBT- I trial, and 
4 (2.1%) were referred for CBT- I elsewhere. 58 (29.9%) did not see 
a sleep psychologist despite recommendation. Of those who com-
menced CBT- I, 45 (37.2%) completed and were discharged, whilst 68 
(56.2%) did not complete. 18 patients completed Insomnia Severity 
Index (ISI) questionnaires pre-  and post- treatment. Mean reduction 
in ISI score was 10.2 (95% CI 7.4 to 12.9,  p  < 0.001). 88.9% of these 
patients reported that most or almost all of their needs were met.  
  Discussion :    These real- world findings from a multidisciplinary sleep 
clinic demonstrated about 30% of patients with insomnia did not 
proceed with recommended CBT- I. Furthermore, over half the pa-
tients who started seeing a sleep psychologist did not complete the 
program. The small number of patients who completed ISI question-
naires following CBT- I had improved ISI scores and most found the 
program beneficial. More work is required to identify factors pre-
dicting which patients will engage in and benefit from CBT- I.          
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  O019  |    Group CBT for insomnia: Establishing 
effectiveness in a real- world psychiatric setting 
     J.     Hardman    1    ;     C.     Rees    1    ;     D.     Bonar    3    ;     M.     Ree    2,4    
    1 Curtin University, Perth, Australia  ;       2 The University of Western Australia, Perth, 
Australia  ;       3 Flinders University, Adelaide, Australia  ;       4 The Marian Centre, Perth, 
Australia   

     Whilst CBT- I ' s efficacy is well- established, its real- world effec-
tiveness, where psychiatric comorbidity and pharmacotherapy are 
highly prevalent, is less clear. This study explored the effectiveness 
of group CBT- I as routinely delivered in a psychiatric clinic. The re-
lationship of proposed cognitive maintaining processes to treatment 
outcome was also assessed. 76 adult patients, (Mage = 50 years; 
psychiatric comorbidity = 70%; using sleep medication = 76%) at-
tended a four- week group CBT- I program. Both completer and 
intent- to- treat analyses revealed statistically significant and clini-
cally meaningful improvements with large effect sizes in insomnia 
severity, depression, anxiety and stress symptoms, quality of life, 
and functional impairment. Regression analyses indicated pre- post 
changes in dysfunctional beliefs about sleep (but not thought control 
strategies) predicted posttreatment insomnia severity. The findings 
suggest group CBT- I is an effective treatment option in real- world 
clinical settings in patients with complex presentations.         

  O020  |    Administering intensive sleep retraining 
to treat chronic insomnia using the Sleep On Cue 
smartphone application. 
     H.     Scott    1,2    ;     A.     Mair    2    ;     N.     Lovato    1    ;     L.     Lack    1,2    
    1 Adelaide Institute for Sleep Health, Flinders University, Bedford Park, Australia  ;  
     2 College of Education, Psychology and Social Work, Flinders University, Bedford 
Park, Australia   

      Introduction :    Online treatments for insomnia offer a solution 
for the growing number of sleep- related concerns in the popu-
lation and lack of accessible treatment services, yet concerns 
regarding treatment efficacy and adherence to the protocols in 
the un- supervised home environment remain. Sleep On Cue is a 
smartphone application designed to administer Intensive Sleep 
Retraining: a brief but effective insomnia treatment involving a se-
ries of rapid sleep onsets facilitated by sleep deprivation over one 
night. To administer this treatment, the application is required to 
register when the user has fallen asleep and promptly wake them 
after 2–3 min in order to maintain sleep drive and the resulting 
rapid sleep onsets. The project aims were to assess the validity 
of Sleep On Cue for measuring sleep onset and to investigate the 
feasibility of administering the treatment protocol in the home 
environment.  
  Method :    Study 1. 12 individuals (M = 21.7 years, range: 21–25) un-
derwent polysomnography (PSG) recording while simultaneously 
using Sleep On Cue in the sleep laboratory. Participants completed 
as many sleep onset trials as possible within two hours following 

their habitual bedtime. This involved responding to low intensity 
tone stimuli emitted via headphones by gently shaking the smart-
phone. Once the participant failed to respond, the application awoke 
them with a high intensity vibration emitted from the smartphone. 
Correspondence was measured between PSG and Sleep On Cue- 
derived sleep onset latencies. 
 Study 2. 12 patients diagnosed with chronic insomnia according to 
the ICSD- 3 (M = 29.7 years,  SD  = 7.7) completed sleep onset trials 
overnight (beginning at 23:00 and terminating after 40 sleep onset 
trials) in their home environments. The number of trials that partici-
pants completed was calculated and actigraphy devices were used 
to investigate treatment adherence.  
  Results :    Study 1. There was a high degree of correspondence be-
tween PSG- N1 and Sleep On Cue- derived sleep onset latencies, 
 r  = .79,  p  < .001. On average, Sleep On Cue overestimated sleep 
onset by 3.17 min ( SD  = 3.04). When PSG sleep onset was defined 
as the beginning of N2 sleep, the discrepancy reduced considerably 
(M = 0.81 min,  SD  = 1.96) and correspondence was stronger,  r  = .92, 
 p  < .001. 
 Study 2. On average, participants completed 36.3 sleep onset tri-
als ( SD  = 6.7) within the 12- hr treatment session. One participant 
completed only 19 trials because they failed to wake in response 
to the high intensity vibration and slept until their normal wake up 
time. With the exception of this participant, actigraphy confirmed 
that participants had adhered to the instruction of getting out of bed 
in- between trials.  
  Conclusion :    Drawing the findings from these pilot studies together, 
Sleep On Cue can accurately estimate sleep onset and deliver the 
Intensive Sleep Retraining protocol appropriately in the home en-
vironment. This also demonstrates that individuals are able to 
self- administer Intensive Sleep Retraining with the aid of an instru-
ment that can accurately estimate sleep onset, and adhere to the 
treatment instructions outside of the controlled laboratory setting. 
Future research could examine the efficacy of self- administered 
Intensive Sleep Retraining in the home environment.  
        

  O021  |    Anxiety and depression predict dyadic 
sleep characteristics differently in bed- sharing 
couples with and without insomnia 
     E.     Walters    ;     A.J.K.     Phillips    ;     K.     Hamill    ;     P.J.     Norton    ;     S.P.A.  
   Drummond    
     Monash University, Melbourne, Australia   

      Introduction :    Sleep problems are commonly linked with anxiety and 
depression, and bedpartners are emerging as an important determi-
nant of sleep quality. However, few studies have explored mental 
health as a risk factor for sleep problems within the bedpartner. We 
examined whether anxiety/depression symptoms predicted an indi-
vidual or a bedpartner ' s sleep, both in couples without sleep disor-
ders, and those where one partner experienced insomnia.  
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  Method :    Fifty- five couples without sleep disorders, and 52 cou-
ples where one individual had insomnia, participated. Participants 
completed mental health questionnaires: Beck Anxiety Inventory, 
Patient Health Questionnaire- 9. Naturalistic sleep patterns were as-
sessed for seven nights via actigraphy and sleep diary. Actor- Partner 
Interdependence models assessed how anxiety or depression pre-
dicted dyadic sleep (wake transmissions) and individual sleep char-
acteristics (sleep diary parameters).  
  Results :    Anxiety predicted wake transmissions received (i.e., number 
of awakenings immediately preceded by wakefulness in the bedpar-
tner), in Insomnia Clients. Client anxiety levels positively predicted 
wake transmissions received by Partners of those with insomnia. 
Neither anxiety nor depression predicted a consistent pattern of in-
dividual sleep parameters in either insomnia or non- sleep- disordered 
samples.  
  Discussion :    Findings suggest anxiety may be important to under-
standing social determinants of sleep in couples experiencing insom-
nia. This underscores the importance of considering the bedpartner 
and anxiety in all sleep assessments; and simultaneously, considering 
sleep in all anxiety assessments.  
     

  PAEDIATRIC SLEEP HE ALTH     

  O022  |    Sleep and affect in adolescents: 
Bi- directional relationships over 28 days of 
constrained and unconstrained sleep 
     L.     Shen    ;     J.     Wiley    ;     B.     Bei    
   Turner Institute for Brain and Mental Health, Monash University, Melbourne, 
Australia   

      Introduction :    Research suggests differential associations between 
adolescents’ sleep, and positive versus negative affect. This study 
examines the daily sleep- affect associations over two school weeks 
(constrained sleep) and the subsequent two- week vacation (uncon-
strained sleep).  
  Methods :    133 adolescents (52.9% females, age 
M± SD  = 17.1 ± 0.77 years) completed daily measures of sleep and af-
fect. Total sleep time (TST) and sleep efficiency (SE) were measured 
using actigraphy and sleep diary. Participants reported high-  and 
low- arousal positive and negative affect (PA, NA) each afternoon. Bi- 
directional associations were tested using multilevel models. Affect 
predicted same- night sleep controlling for previous- night sleep; 
sleep predicted next- day affect controlling for previous- day affect. 
Day of week, study day, and sociodemographics were controlled.  
  Results :    Longer actigraphy- assessed and self- reported TST were 
bi- directionally associated with higher high- arousal PA (e.g., happy) 
during both school and vacation ( p - values < .01). Longer self- 
reported TST was associated with higher low- arousal PA (e.g., calm) 
during vacation ( p  < .01) but not school. Higher low- arousal PA was 

associated with longer self- reported TST during school ( p  < .01) but 
not vacation. Higher self- reported SE was bi- directionally associated 
with higher high-  and low- arousal PA ( p - values < .05). All significant 
effects were between not within- individuals. Sleep and NA associa-
tions were non- significant.  
  Discussion :    In a community sample of adolescents, sleep shared 
stronger associations with positive, compared with negative af-
fect. Sleep shows consistent bi- directional associations with 
high- arousal PA, whereas associations with low- arousal PA differs 
between constrained or unconstrained sleep periods, suggesting 
potentially different mechanisms of action. Stronger between-
  compared to within- individual effects suggest stronger sleep- 
affect association on an overall level, compared to day- to- day 
fluctuations.  
        

  O023  |    Does TcCO2 correlate with partial 
obstruction in children suspected of sleep 
disordered breathing? 
     B.     D ' Souza    1,2    ;     M.     Norman    2    ;     C.     Sullivan    2    ;     K.     Waters    1,2    
    1 The Sydney Children ' s Hospital Network, Westmead, Australia  ;       2 The University 
of Sydney, Camperdown, Australia   

      Introduction :    In children, sleep disordered breathing (SDB) is char-
acterised by long periods of partial upper airway obstruction (UAO) 
with low apnea- hypopnea indices (AHI). By measuring snoring and 
stertor, Sonomat studies allow quantification of these periods of 
partial UAO.  
  Aim :    To determine whether transcutaneous CO2 (TcCO2) levels cor-
relate with increasing levels of partial obstruction and to examine 
patterns of TcCO2 increase in the transitions from (1) Wakefulness 
and Sleep and (2) NREM to REM sleep.  
  Methods :    This was a retrospective review of sleep studies in 7 
asymptomatic controls aged 7–12 years and 63 symptomatic chil-
dren suspected of SDB, aged 2–13 years with no comorbidities. Both 
groups underwent overnight polysomnography, including continu-
ous TcCO2, at one of two paediatric hospitals in Sydney. Evaluation 
of time- matched TcCO2 and hypnogram studies evaluated changes 
in TcCO2 between wake, and sleep and between REM and NREM 
sleep. Sonomat recordings were used to quantify periods of UAO in 
the symptomatic group.  
  Results :    The TcCO2 increase at sleep onset was greater in SDB chil-
dren than controls with a positive correlation between the dura-
tion of partial obstruction and the increase in TcCO2 at sleep onset 
( r  = 0.60  p  < .0001). Children showing increased TcCO2 in REM com-
pared to NREM sleep had a higher number of snoring and stertor 
events compared to those where TcCO2 decreased in REM (median 
91 vs. 30, Mann- Whitney U = 60  p  =< 0.0001).  
  Conclusions :    In children without comorbidities, the measurement of 
TcCO2 during sleep correlates with indicators of partial obstruction 
using the Sonomat.          
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  O024  |    Sleep pattern and body mass index gain 
in Indigenous Australian children 
     Y.     Fatima    1    ;     A.     Al Mamun    2    ;     T.     Skinner    3    
    1 James Cook University, Mount Isa, Australia  ;       2 University of Queensland, 
Brisbane, Australia  ;       3 University of Copenhagen, Copenhagen, Denmark   

      Purpose :    This study aims to explore different sleep patterns in 
Indigenous Australian children and assess the role of sleep patterns 
in longitudinal changes in body mass index (BMI).  
  Methods :    This work is based on wave 5 to wave 8 (2012–2015) data 
of the Australian Longitudinal Study of Indigenous Children (LSIC) 
cohort. Latent class analysis was used to determine distinct sleep 
patterns, taking into account weekday sleep duration, weekdays and 
weekends bedtimes, and weekday wake times. Multilevel models 
with a random intercept for child and geographic clusters were used 
to investigate the role of baseline sleep pattern in predicting longi-
tudinal changes in BMI.  
  Results :    Baseline data for 1,258 children (50.7% males), mean age 
6.32 years ( SD  ± 1.52), indicated the presence of five classes of sleep 
patterns: early/long sleepers (4.5%), normative sleepers (25.5%), late 
sleepers (49.9%), consistent late sleepers (11.1%), and early risers 
(9%). Family income, child health, food choices, sleep problems, geo-
graphic remoteness and area- level disadvantage, were found to be 
significantly associated with sleep patterns in children. Regression 
results indicate that late sleep pattern is significantly associated 
with longitudinal gains in BMI. Compared with early sleepers, con-
sistent late sleepers were found to have a significant increase in BMI 
(β = 1.03, 95% CI: 0.001–2.05,  p  = 0.05).  
  Conclusions :    This study underscores the importance of looking be-
yond sleep duration and highlighting the positive outcomes of early 
bedtimes in children. As sleep pattern is modifiable, this offers the 
opportunity for improvement in sleep and protecting against future 
weight gain in Indigenous children.  
        

  O025  |    Are there gender differences in the 
effects of sleep disordered breathing in children? 
     C.     Ong    1,2    ;     A.     Weichard    1,2    ;     J.     Thacker    1,2    ;     G.     Nixon    1,2,3    ;     M.  
   Davey    1,3    ;     R.     Horne    1,2    
    1 Department of Paediatrics, Monash University, Melbourne, Australia  ;       2 The 
Ritchie Centre, Hudson Institute of Medical Research, Melbourne, Australia  ;  
     3 Melbourne Children ' s Sleep Centre, Melbourne, Australia   

      Background :    In adults there is a distinct gender difference in the 
prevalence of sleep disordered breathing (SDB), however there 
have been limited studies examining the effects of gender in 
children with SDB. We compared the effects of gender on se-
verity of SDB, blood pressure, sleep, respiratory characteristics, 
and behaviour in a large group of children referred for assess-
ment of SDB and non- snoring control children recruited from the 
community.  

  Methods :    We recruited 533 children aged 3–18 years between 
2004 and 2016, who underwent overnight polysomnography, using 
standard paediatric techniques. Blood pressure was recorded whilst 
seated quietly prior to each study. Behaviour, executive function 
and quality of life were assessed with the CBCL, BRIEF and OSA- 
18 questionnaires. Children were grouped by gender and SDB se-
verity based on their obstructive apnoea- hypopnoea index (OAHI) 
into non- snoring controls, Primary Snoring (PS) (OAHI ≤ 1 event/hr), 
Mild OSA (OAHI > 1- ≤5 events/hr) and moderate/severe (MS) OSA 
(OAHI > 5 events/hr) and compared data with 2- way ANOVA.  
  Results :    298 boys and 235 girls were studied: controls (M = 61; 
F = 70), PS (M = 110; F = 71), Mild OSA (M = 72; F = 45) and MS 
OSA (M = 55; F = 49). Mean age was 7.2 ± 0.1 years (mean ±  SEM ) 
and BMI z- score (0.66 ± 0.07). There were no differences in age or 
BMI z- score between groups. There was also no difference in SDB 
severity, sleep characteristics, blood pressure, behaviour, executive 
function or quality of life.  
  Conclusions :    In contrast to studies in adults, our study did not iden-
tify any gender differences in the severity or consequences of SDB 
in children.          

  O026  |    Lifetime sleep trajectories predict 
variations in children ' s outcomes at 10–11 years: 
Australian longitudinal study 
     A.     Williamson    1    ;     J.     Mindell    2    ;     H.     Hiscock    3    ;     J.     Quach    4    
    1 Children ' s Hospital of Philadelphia, Philadelphia, USA  ;       2 Saint Joseph ' s 
University, Philadelphia, USA  ,     3 Murdoch Childrens Research Institute, Parkville, 
Australia  ;       4 The University of Melbourne, Carlton, Australia    

      Introduction :    Although childhood sleep problems are associated 
with adverse outcomes, little is known about the impact of life-
time sleep problem trajectories on child functioning. We examined 
whether distinct sleep problem trajectories from infancy through 
middle childhood are associated with variation in child psycho- social, 
behavioural, and academic functioning at 10–11 years.  
  Methods :    Data were from the first six biennial waves of the Growing 
Up in Australia Study -  Birth Cohort (5,107 recruited at birth). 
Caregivers reported on child sleep problems at each time point. Child 
functional outcomes at ages 10–11 years included the caregiver-
  and teacher- reported Strengths and Difficulties Questionnaire, 
the caregiver- reported Pediatric Quality of Life Questionnaire, and 
the teacher- reported Academic Rating Scale (literacy/language and 
mathematics) and Approach to Learning. Sleep problem trajectories 
were used to predict outcomes using regression models, adjusting 
for a priori covariates of child sex, indigenous status, sleep behav-
iours, socio- economic position and special health care needs.  
  Results :    Latent profile analysis identified five distinct sleep problem tra-
jectories from ages 0–1 years to 10–11 years: persistent sleep problems 
through middle childhood (7.7% of the sample), limited infant/preschool 
sleep problems (9.0%), increased middle childhood sleep problems 
(17.0%), mild increases over time (14.4%), and no sleep problems (51.9%). 
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 Compared to those with no sleep problems, the persistent sleep 
problems and mild increases over time sleep problems trajectories 
were associated with impaired functioning across all outcomes. The 
limited infant/preschool and increases in middle childhood were as-
sociated with poorer some, but not all outcomes. Those with persis-
tent sleep problems had the greatest impairments, with moderate to 
large effect sizes (0.33 to 0.94).  
  Conclusion :    Distinct sleep problem trajectories predict child func-
tioning outcomes at 10–11 years. Having persistent sleep problems 
from infancy was linked to having the greatest functional impair-
ments. This highlights the importance of identifying and intervening 
on sleep problems early in childhood.          

  O027  |    Maternal and neonatal outcomes 
for restless legs syndrome in pregnancy: A 
systematic review 
     K.     Steinweg    1    ;     T.     Nippita    2,3    ;     P.A.     Cistulli    4,5,6    ;     Y.     Bin    2,6    
    1 University of Sydney Medical School, Camperdown, Australia  ;       2 Northern 
Clinical School, University of Sydney, Australia  ;       3 Clinical and Population 
Perinatal Health Research, Kolling Institute, Northern Sydney Local Health 
District, St Leonards, Australia  ;       4 Centre for Sleep and Chronobiology (CIRUS), 
Woolcock Institute of Medical Research, University of Sydney, Australia  ;  
     5 Department of Respiratory and Sleep Medicine, Royal North Shore Hospital, 
Australia  ;       6 Sleep Research Group, Charles Perkins Centre, University of Sydney, 
Australia   

      Introduction :    A 2017 meta- analysis estimated the prevalence of rest-
less legs syndrome (RLS) during pregnancy to be as high as 21% (1), 
compared to 2–10% (2) in the general population, making it the most 
common gestational movement disorder and a significant contributor 
to reduced sleep quality and duration across all trimesters (3). The 
goal of this project is to synthesise all existing data on the relationship 
between gestational RLS and a select set of adverse maternal, neo-
natal and delivery outcomes. Multiple studies have been undertaken 
on this topic, yet there is still ambiguity around whether these results 
are robust enough to warrant further investigation into the potential 
harms of RLS both as a cause of sleep disturbance during pregnancy, 
and as an independent risk factor for poor maternal and infant health.  
  Methods :    A systematic search of Embase, MEDLINE, PsycINFO, 
Maternity and Infant Care and Scopus was conducted using MeSH 
headings and keywords for ‘restless leg* syndrome’ AND ‘pregnancy’ 
or ‘birth’. Four hundred and seventy two abstracts were screened for 
relevance and 85 articles were assessed against our full eligibility 
criteria. Seventeen papers were eligible for data extraction and risk 
of bias assessment.  
  Results :    Our selection process returned data on eleven different 
outcomes including various delivery complications, measures of 
neonatal health and maternal comorbidities. Five of the 17 studies 
looked at the correlation between the prevalence of gestational RLS 
and pregnancy- induced hypertension. Upon data extraction, these 
papers returned a mixed picture, with two very large studies find-
ing a statistically significant correlation between the two conditions 

(4,5), and three smaller studies remaining inconclusive (6–8). Our 
results also point towards a potentially strong relationship between 
peripartum depression and RLS during pregnancy (9,10), and a pos-
sible association between preeclampsia and RLS (4,11). The data 
collected suggests no proven correlation between RLS during preg-
nancy and low APGAR scores, low birth weight, fetal distress, post-
partum haemorrhage, Caesarean delivery and gestational diabetes.  
  Discussion :    Although similar research has been undertaken to assess 
the links between RLS and cardiovascular disease risk in the general 
population (12), this is the first systematic review to clarify current 
evidence on transient RLS in pregnancy, a disorder that affects a 
huge number of women around the world but that is largely under-
diagnosed and undertreated. To date, there are no specific safety 
guidelines for pharmacological treatment of RLS in pregnancy (13), 
and this is one area that could be accelerated with more research 
into potential associated long- term harms. The preliminary results 
of this project suggest that there are several overlapping conditions 
which would benefit from further investigation. The next step would 
be to explore whether optimising symptom control for RLS suffer-
ers during pregnancy can reverse the risk of any related adverse 
conditions. 
 1. Chen, S. J., et al. (2018). “Prevalence of restless legs syndrome 
during pregnancy: A systematic review and meta- analysis.” Sleep 
Medicine Reviews 40: 43–54. 
 2. Allen RP, Walters AS, Montplasir J, Hening W, Myers A, Bell TJ, 
et al. (2005). “Restless legs syndrome prevalence and impact: REST 
general population study.” Arch Intern Med 165(11): 1286–92. 
 3. Suzuki K, Ohida T, Sone T, et al. (2003). “The Prevalence of restless 
legs syndrome among pregnant women in Japan and the relation-
ship between restless legs syndrome and sleep problems.” Sleep 26: 
673–7. 
 4. Liu, G., et al. (2016). “Restless legs syndrome and pregnancy or 
delivery complications in China: A representative survey.” Sleep 
Medicine 17: 158–162. 
 5. Ma, S., et al. (2015). “Restless legs syndrome and hypertension in 
Chinese pregnant women.” Neurological Sciences 36(6): 877–881. 
 6. Esposito, G., et al. (2017). “Restless legs syndrome in pregnancy 
and risk of gestational hypertension in a low risk population.” Italian 
Journal of Gynaecology and Obstetrics 29(4): 23–26. 
 7. Sharma, S. K., et al. (2016). “Sleep disorders in pregnancy and their 
association with pregnancy outcomes: a prospective observational 
study.” Sleep & Breathing 20(1): 87–93. 
 8. Oyieng ' O, D. O., et al. (2016). “Restless Legs Symptoms and 
Pregnancy and Neonatal Outcomes.” Clinical Therapeutics 38(2): 
256–264. 
 9. Sarberg, M., et al. (2016). “Postpartum depressive symptoms and 
its association to daytime sleepiness and restless legs during preg-
nancy.” BMC Pregnancy and Childbirth 16(1). 
 10. Wesstrom, J., et al. (2014). “Pre- pregnancy restless legs syn-
drome (Willis- Ekbom Disease) is associated with perinatal depres-
sion.” Journal of Clinical Sleep Medicine 10(5): 527–533. 
 11. Ramirez, J. O., et al. (2013). “Is preeclampsia associated with rest-
less legs syndrome?” Sleep Medicine 14(9): 894–896. 
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 12. Innes, Kim & Kit Selfe, Terry & Agarwal, Parul. (2012). “Restless 
legs syndrome and conditions associated with metabolic dysregula-
tion, sympathoadrenal dysfunction, and cardiovascular disease risk: 
A systematic review.” Sleep medicine reviews. 16. 309–39. 
 13. Gupta, R., et al. (2016). “Restless legs syndrome and pregnancy: 
Prevalence, possible pathophysiological mechanisms and treat-
ment.” Acta Neurologica Scandinavica 133(5): 320–329.  
        

  O028  |    The epidemiology of paediatric 
adenotonsillectomy and inter- hospital transfers 
in Victoria, Australia 
     A.     Tran    1,2    ;     R.     Horne    1,2    ;     D.     Liew    3    ;     J.     Rimmer    4,5    ;     G.     Nixon    1,2,6    
    1 Department of Paediatrics, Monash University, Melbourne, Australia  ;       2 The 
Ritchie Centre, Hudson Institute of Medical Research, Melbourne, Australia  ;  
     3 School of Public Health and Preventive Medicine, Monash University, 
Melbourne, Australia  ;       4 Department of Otolaryngology, Head and Neck Surgery, 
Monash Health, Melbourne, Australia  ;       5 Department of Surgery, Monash 
University, Melbourne, Australia  ;       6 Melbourne Children ' s Sleep Centre, Monash 
Health, Melbourne, Australia   

      Introduction :    Adenotonsillectomy (tonsillectomy and/or adenoid-
ectomy) is the first line treatment for paediatric obstructive sleep 
apnoea and one of the most common paediatric surgeries. No 
Australian studies have described the epidemiology of adenotonsil-
lectomy. We aimed to describe the contemporary epidemiology of 
paediatric adenotonsillectomy in an Australian setting, examine the 
incidence and surgical indications over 2010–2015, and investigate 
factors associated with inter- hospital transfer.  
  Methods :    We performed a retrospective population- based study 
using data from the Victorian Admitted Episodes Dataset. We in-
cluded all patients aged 0–19 years who underwent tonsillectomy 
and/or adenoidectomy in Victoria, Australia over 2010–2015.  
  Results :    Between 2010 and 2015, 59,008 patients underwent 61,281 
surgeries, with the highest number performed in males (52.7%), chil-
dren aged under 10 years (73.5%) and in the higher socioeconomic 
groups (24.6% in quintile 4, 23.2% in quintile 5). Seventy- five cases 
(0.12%) resulted in inter- hospital transfer, which was significantly as-
sociated with the 0–4 and 5–9 age groups ( p  < 0.001). Frequency 
of surgery by hospital was not associated with risk of inter- hospital 
transfer. The incidence rate of adenotonsillectomy increased over 
2010–2015 ( p  < 0.001), driven by a significant increase in surgery for 
obstructive symptoms ( p  < 0.001). Only in 2014/2015 did obstruc-
tion surpass infection as an indication.  
  Discussion :    Adenotonsillectomy rates are rising, with a high propor-
tion being performed in socioeconomically advantaged patients. 
This raises concerns regarding healthcare access, given low socio-
economic status is a risk factor for obstructive sleep- disordered 
breathing and sore throat. Obstruction has become the primary rea-
son for adenotonsillectomy, but compared to data from the United 
States, this shift is delayed by a decade.  
     

  SLEEP AND BRE ATHING ME A SUREMENT     

  O029  |    A pilot study examining EEG spectral 
power in the presence of infrasound during sleep 
     C.     Dunbar    1    ;     A.     Vakulin    1    ;     G.     Micic    1    ;     B.     Zajamsek    1    ;     L.     Lack    1    ; 
    K.     Hansen    1    ;     T.     Liebich    1    ;     B.     Lechat    1    ;     F.     Decup    1    ;     C.     Doolan    2    ; 
    N.     Lovato    1    ;     D.     Bruck    3    ;     C.L.     Chai-Coetzer    1    ;     J.     Mercer    4    ;     C.  
   Hansen    5    ;     P.G.     Catcheside    1    
    1 Flinders University -  Adelaide Institute for Sleep Health, Bedford Park Campus, 
Adelaide, Australia  ;       2 University of New South Wales, Sydney, Australia  ;  
     3 Victoria University, Melbourne, Australia  ;       4 Respiratory and Sleep Services, 
Southern Adelaide Local Health Network, Adelaide, Australia  ;       5 University of 
Adelaide, Adelaide, Australia   

      Introduction :    Sub- audible infrasound (i.e., <20 Hz noise) is a promi-
nent component of wind farm noise. However, the effects of this 
type of noise on human sleep remain unknown and speculative. To 
help guide the potential need and design of further research this 
pilot study used quantitative power spectral analysis of sleep EEG to 
examine the impact of synthesised and relatively high levels of infra-
sound on sleep EEG compared with quiet background noise control 
exposures.  
  Methods :    Twenty- five predominantly young healthy sleepers 
(Mean ±  SD  25.1 ± 12.5, range 18–75 years, 11 Males) attended the 
sleep laboratory for a within- night study using 180- second noise 
presentations. These included a background noise only at 23 dB(A) 
as a control and infrasound (0.8 Hz blade- pass frequency at 80 dB(G), 
accepted to be 5 dB(G) below the average audibility threshold) 
played in randomised order throughout the night only during estab-
lished sleep (>1 min N2 or deeper) and paused following any arousal 
(>3sec high- frequency EEG) until the resumption of sleep. Power 
spectral analysis using Fast Fourier Transform methodology was ap-
plied to sleep EEG. The resulting EEG power in the 0.5–32 Hz span-
ning delta to beta frequency ranges was log normalised for each five 
second epoch, time matched to the 180- second noise stimuli, then 
compared between infrasound and quiet background noise condi-
tions during N2 sleep using linear mixed- effects model analysis.  
  Results :    When infrasound was compared to control background 
noise, there was a significant sigma power decrease (Mean [95%CI], 
−0.021[−0.042 to −0.0005] uV2,  p  = 0.045, corresponding to a 2.96 
[0.15 to 5.78]% reduction compared to quiet control), and a delta power 
decrease (−0.027[−0.053 to −0.001] uV2,  p  = 0.043, corresponding to 
a 1.18 [0.06 to 2.29]% reduction). No significant between condition 
power differences were found for alpha, theta or beta frequencies.  
  Conclusions :    These pilot data suggest that compared to control 
background noise, there is a subtle but significant influence of infra-
sound at 80 dB(G) on N2 sleep EEG. Future studies remain needed 
to record overnight noise presentations to rule out potential noise 
artefact effects, and to examine the effects of infrasound at lower 
sound pressure levels that are more relevant to real- world environ-
mental noise exposure.  
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  O030  |    An algorithm to estimate sleep apnoea 
phenotypes from standard sleep study and 
clinical data 
     R.     Dutta    1    ;     G.     Delaney    1    ;     A.S.     Jordan    2    ;     D.     White    3    ;     A.  
   Wellman    3    ;     D.J.     Eckert    4    
    1 Data61, CSIRO, Melbourne, Australia  ;       2 Melbourne School of Physiological 
Sciences, University of Melbourne, Melbourne, Australia  ;       3 Division of Sleep 
Medicine, Brigham and Women ' s Hospital and Harvard Medical School, Boston, 
Australia  ;       4 Adelaide Institute for Sleep Health, Flinders University/NeuRA, 
Bedford Park, Australia   

      Introduction :    This study aimed to determine if a supervised predic-
tive algorithm could be used to accurately classify OSA severity cate-
gory (i.e. mild=AHI < 15, moderate=AHI 15–30 and severe=AHI > 30 
events/hr) using gold standard physiological measurements of the 4 
key phenotypes that contribute to OSA (Aim 1) and whether the 4 
phenotypes can be estimated from standard polysomnographic and 
clinical data (Aim 2).  
  Methods :    Age and BMI plus standard polysomnography param-
eters from a diagnostic study (off- CPAP) were collected in 52 CPAP- 
treated OSA patients. The 4 OSA phenotypes: 1) upper- airway 
anatomy/collapsibility (Pcrit), 2) arousal threshold, 3) loop gain and 
4) muscle responsiveness were also quantified using gold standard 
upper- physiology methodology on a separate night. Principal com-
ponent analyses (PCA) and machine learning techniques were used 
to address the study aims.  
  Results :    PCA using the 4 phenotypes showed linear separability with 
the first two components. This enabled development of an algorithm 
to classify different levels of OSA severity defined according to total 
AHI with up to 93% accuracy (95% sensitivity, 90% specificity). 
Additionally, using standard polysomnographic variables plus clini-
cal data, the algorithm was able to predict Pcrit with 82%, arousal 
threshold with 88%, loop gain with 74% and muscle responsiveness 
with 73% accuracy respectively.  
  Conclusions :    Using an algorithm approach, these findings indicate 
that OSA phenotypes are important contributors to polysomno-
graphic defined OSA severity. In addition, these findings highlight 
the potential for routine sleep study and clinical data to estimate 
OSA phenotypes using data driven predictive analysis as part of a 
clinical decision support system to inform targeted therapy.  
        

  O031  |    Altered inspiratory airway dilation 
patterns with mandibular advancement splints 
may help predict treatment outcomes 
     L.     Jugé    1,2    ;     J.     Yeung    1    ;     F.     Knapman    1,2    ;     P.     Burke    1,2    ;     E.     Brown    1,3    ; 
    J.     Butler    1,2    ;     D.J.     Eckert    1,2,4    ;     J.     Ngiam    5    ;     K.     Sutherland    5,6    ;     P.A.  
   Cistulli    5,6    ;     L.E.     Bilston    1,2    
    1 Neuroscience Research Australia, Sydney, Australia  ;       2 University of New South 
Wales, Sydney, Australia  ;       3 Prince of Wales Hospital, Sydney, Australia  ;       4 Adelaide 
Institute for Sleep Health, Flinders University, Adelaide, Australia  ;       5 Royal North 
Shore Hospital, Sydney, Australia  ;       6 Charles Perkins Centre, University of Sydney, 
Sydney, Australia   

      Introduction :    Understanding the mechanisms of action of mandibu-
lar advancement splints (MAS) on upper airway dilator muscles is 
essential for obstructive sleep apnoea (OSA) treatment outcome 
prediction. Based on observations that tongue dilatory patterns dur-
ing inspiration relate to OSA status, we hypothesised that MAS al-
ters how the tongue dilates the airway during wakefulness, and that 
this may relate to MAS treatment outcome.  
  Methods :    87 untreated OSA participants (20 women, AHI 7–102 
events/hr) underwent a MRI scan wearing a MAS. Mid- sagittal 
tagged MRI images were collected to quantify tongue dilatory 
movement with the jaw in neutral position or advanced at 70% of 
the maximum, using HARP methods. Treatment outcome was deter-
mined after approximately 12 weeks of therapy.  
  Results :    72 participants completed the study: 34 were responders 
(AHI < 5 or AHI ≤ 10 events/hr with change in AHI > 50%), 9 were 
partial responders (change in AHI > 50%), and 29 non- responders 
(change in AHI < 50% and AHI ≥ 10 events/hr). MAS altered tongue 
dilatory patterns for 39% (34/87) of participants. When MAS did 
not alter tongue dilatory pattern, the presence of pterygomandibu-
lar raphe was associated with poorer treatment outcomes (Fisher ' s 
exact test,  p  = 0.02). When MAS altered tongue dilatory pattern, 80% 
of those who changed for non- beneficial pattern (posterior move-
ment > 1 mm) were non- responders, and 71% of those who changed 
for beneficial (anterior movement > 1 mm) were responders or partial.  
  Conclusions :    Results show that how MAS alters inspiratory tongue 
dilatory motion during wakefulness is associated with MAS treat-
ment outcomes. This may reflect differences in the underlying 
causes of OSA.          

  O032  |    Quantitative measurement of snoring 
in patients referred for oral appliance therapy 
     J.     Ngiam    1,2    ;     M.     Norman    1    ;     C.     Sullivan    1    
    1 Discipline of Sleep Medicine, University of Sydney, Sydney, Camperdown, 
Australia  ;       2 Royal North Shore Hospital, St Leonards, Australia   

      Introduction :    Oral appliance therapy (OAT) can be an effective 
treatment option for snoring and obstructive sleep apnoea (OSA). 
However, there are few studies objectively assessing snore dura-
tion and snoring types for OAT patients. The Sonomat is a portable 
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recording system, validated against polysomnography, containing 
sensors embedded in a mattress overlay with no requirement for 
sensor attachment. It detects breathing and body movements, 
breath sounds, snoring, apnoeas and hypopnoeas allowing genera-
tion of snoring indices and the apnoea/hypopnoea index (AHI). We 
aimed to measure baseline snoring characteristics in primary snor-
ers (PS) and OSA patients referred for OAT prior to treatment.  
  Method :    We prospectively recruited 114 consecutive patients with 
snore types classified as inspiratory, expiratory and combined inspir-
atory + expiratory (IE). Total duration of snoring and the different 
snore types were compared between PS and OSA patients.  
  Results :    We found 19 (16.7%) with PS (AHI = 1.9 [1.3, 3.2]/hr) and 
95 (83.3%) with OSA (AHI = 10.9 [8.0, 15.7]/hr). As a group of OAT 
candidates ( n  = 114), total snore duration was 95.5 (55.9, 183.4) min, 
or 24.7 (13.0, 44.8) % of sleep time. Inspiratory snoring was the pre-
dominant snore type in both PS and OSA groups with expiratory and 
IE snore durations significantly shorter. There were no significant 
differences in the duration of snoring or snore types between PS and 
OSA groups as a whole. PS patients had similar inspiratory snore du-
ration (79.8 [52.7, 111.5] min) to patients with mild OSA (76.7 [44.1, 
145.9] min) and severe OSA (76.3 [4.1, 245.8] min). Notably, moder-
ate OSA patients had significantly longer inspiratory snore durations 
(122.6 [59.2, 202.6] min) than all other groups.  
  Conclusions :    The duration of the three snore types and total snor-
ing did not differ significantly between PS and OSA patients with 
inspiratory snoring predominant. No increase in snoring was found 
between PS and mild OSA, a marked increase in snoring occurred 
from mild to moderate OSA (as upper airway obstruction worsens) 
and a decrease in snoring occurred from moderate to severe OSA 
(possibly as there is less time available to snore due to an increased 
frequency of apnoeic events). We aim to further assess changes in 
snoring characteristics during OAT therapy in consideration with 
other characteristics of upper airway structure and function.          

  O033  |    Non- invasive diagnosis of sleep apnoea 
using ECG and respiratory bands 
     N.     Sadr    ;     P.     de   Chazal    
   University of Sydney, Sydney, Australia   

      Introduction :    In this paper, we use ECG signals and respiratory 
bands to detect epochs of sleep apnoea. The respiratory inductance 
plethysmogram (RIP) or respiratory band measures the respiratory 
information through an indirect method using movement in thorax 
with the minimum disturbance on sleep and breathing. The ECG sig-
nal measures heart rate variability (HRV) as well as an ECG derived 
respiratory (EDR).  
  Methods :    We evaluated the performance of the signals individually 
as well as different combinations of features and signals for sleep ap-
noea detection. We implemented two methods (QRS area, and fast 
principal component analysis (PCA) methods) for estimating the EDR 
signal and the cardiopulmonary coupling (CPC) spectrum. We then 

extracted features from the time and frequency representations of 
the ECG and RIP signals. Finally, we applied different features sets to 
a linear discriminant analysis (LDA) for classification.  
  Results :    The results were examined on the MIT PhysioNet Apnea- 
ECG database. One- minute epochs were classified into non- apnoea 
and apnoea classes using a leave- one- record- out cross- validation 
approach. The cross- validation results for different sets of features 
including the 34 RIP, 34 HRV, 34 EDR features for two methods 
(QRS area and fast PCA) and 32 CPC features as well as the combi-
nation of the feature sets were calculated. The highest performance 
of our algorithm was achieved using the RIP and RR- interval features 
as well as using the RIP and PCA CPC features with an accuracy of 
90% and AUC of 0.97 for correctly classifying the epochs. The high-
est performance results of using only RIP or ECG features achieved 
an accuracy of 87% and AUC of 0.95.          

  O034  |    A new approach to the assessment of 
inter- scorer variability 
     J.     Stonehouse    1    ;     A.     Dyson    2    ;     A.     Turton    1    ;     D.     Mansfield    1,3    ;     G.S.  
   Hamilton    1,4    
    1 Monash Lung and Sleep, Monash Health, Melbourne, Australia  ;       2 Western 
Health, Melbourne, Australia  ;       3 Department of Physiology and School of 
Psychological Sciences, Monash University, Melbourne, Australia  ;       4 School of 
Clinical Sciences, Monash University, Melbourne, Australia   

     The ASA acknowledges that sleep study analysis remains a partially 
subjective endeavour and requires accredited sleep services to pe-
riodically assess inter- scorer variability through external proficiency 
testing programs. These programs assess en masse scoring of PSG 
records and allow individuals and lab groups to determine their gen-
eral compliance with the wider field. These programs do not directly 
assess the application of specific AASM rules. 
 Given the frequent changes to the AASM respiratory scoring rules 
and the subtle ambiguities in some of their wording, we suspected 
significant variability in the analysis of certain types of respiratory 
events. 
 To test this, we developed a simple quiz comprised of six carefully 
chosen respiratory events and distributed it to the major public 
teaching hospitals in Melbourne. The events were depicted in a 
simplified and idealised manner via thermistor and summed respira-
tory effort traces. Participants were asked to mark the duration of 
each event and to classify it as a Hypopnoea, Obstructive, Central, 
or Mixed Apnoea. A cut- off of 80% was used to define satisfactory 
concordance. 
 A total of 55 scorers from nine labs participated. Combined responses 
satisfactorily classified two respiratory events, with agreements of 
93% and 96%. The remaining events achieved unsatisfactory agree-
ment of between 65% and 71%. Four labs achieved satisfactory in-
ternal concordance, with the remaining labs achieving unsatisfactory 
internal concordances between 65% and 79%. Analysis of event du-
ration showed only three of six durations were scored with accept-
able agreement. 



16 of 35  |     ABSTRACTS

 These results show that unsatisfactory levels of inter- scorer variabil-
ity persist despite the use of external proficiency testing programs. 
These results also suggest that the current approach to proficiency 
testing should be complimented by a more focused approach that 
elicits correct interpretations of the AASM rules.         

  O035  |    The effect of hypopnoea scoring 
criteria on the estimation of arousal threshold 
     L.     Thomson    1,2    ;     R.     Singleton    1    ;     S.     Landry    1,2    ;     A.-M.     Wong    1,2    ; 
    S.A.     Joosten    1,2    ;     D.J.     Eckert    3    ;     G.S.     Hamilton    1,2    ;     B.A.  
   Edwards    1,2    
    1 Sleep and Circadian Medicine Laboratory, Monash University, Melbourne, 
Australia  ;       2 Monash Lung and Sleep, Monash Health, Melbourne, Australia  ;  
     3 Adelaide Institute for Sleep Health, Flinders University, Adelaide, Australia   

      Introduction :    A low- arousal threshold (ArTH) is one of several key 
endotypes identified that contribute to the pathogenesis of ob-
structive sleep apnoea (OSA). As such, it has emerged as a poten-
tial ‘druggable’ target (i.e. sedatives) to help treat OSA. However, in 
order to identify OSA patients with a low ArTH we need simplified 
and clinically accessible methods available. Notably, we recently de-
veloped a non- invasive, clinical screening tool to identify OSA pa-
tients with low ArTH based on three predictive variables obtained 
from standard polysomnography (PSG): 1) nadir oxygen saturation 
(SpO2_nadir) > 82.5%; 2) Apnoea- hypopnoea- index (AHI) < 30; 
and 3) fraction of respiratory events that are hypopnoeas (F_hypo-
pnoea) > 58.3%. A point was given for each variable that exceeded 
the set threshold and a score of ≥ 2 correctly predicted low ArTH in 
84% of OSA patients. 
 However, a key limitation of this tool is that it was developed using 
hypopnoea scoring rules from the older Chicago scoring criteria 
which has since been updated to the current AASM “Recommended” 
(2012Rec) and “Acceptable” (2012Acc) criteria. While it is known 
that differing scoring criteria will impact the reported AHI and F_hy-
popnoea values, we do not know whether these changes will impact 
the predictive utility of the ArTH score. Therefore, the aim of the 
study was to examine the impact that the AASM 2012 hypopnoea 
scoring criteria has on the performance of our tool.  
  Methods :    A single investigator retrospectively analysed the scored 
PSG data of 101 OSA patients from the original ArTH score devel-
opment study. Hypopnoea ' s that did not meet the AASM 2012Rec 
criteria were removed. A separate analysis then reanalysed the 
2012Rec data and further removed hypopnoea ' s that did not meet 
the stricter AASM 2012Acc criteria. General linear modelling as-
sessed differences in AHI and F_hypopnoea between scoring cri-
teria. Receiver Operating Characteristic (ROC) curve analysis was 
used to compare the sensitivity and specificity of the ArTH score 
produced from both AASM 2012 scoring criterion.  
  Results :    There were significant differences in the AHI ( p  < 0.001) 
and F_hypopnoea ( p  < 0.001) values between the Chicago (M ±  SD , 
39.3 ± 28.6 events/hr), 2012Rec (37.9 ± 28.6 events/hr) and 2012Acc 

(30.7 ± 28.7 events/hr) criteria. Compared to the original ArTH score 
(which used Chicago criteria), the 2012Rec derived score resulted 
in a similar sensitivity (80.4% v. 78.4%) and specificity (88% v. 88%) 
However, the 2012Acc ArTH score had slightly lower sensitivity and 
specificity (72.5% and 82%, respectively).  
  Discussion :    As expected, differing scoring criteria yielded different 
AHI and F_hypopnoea values which was largest between Chicago 
and 2012Acc. The sensitivity and specificity values for the ArTH 
prediction tool was maintained using 2012Rec criteria. Accuracy 
was marginally diminished when using 2012Acc criteria. The ArTH 
score remains a clinically useful tool to predict the presence of a low 
ARTH in OSA patients when using the AASM 2012 hypopnoea scor-
ing criteria. Analysis is underway to determine whether the sensitiv-
ity/specificity can be enhanced by altering the predictive variable 
thresholds.       

  SLEEP AND NEUROSCIENCE     

  O036  |    Amyloid burden and less slow- wave 
sleep are associated with poor cognition in 
obstructive sleep apnoea 
     M.     Cavuoto    1,2    ;     S.     Robinson    1,2    ;     C.     Rowe    2,3    ;     F.     O ' Donoghue    2    ; 
    M.L.     Jackson    2,4    
    1 RMIT University, Bundoora, Australia  ;       2 Institute for Breathing and Sleep, Austin 
Health, Heidelberg, Australia  ;       3 Centre for Molecular Imaging, Austin Health, 
Heidelberg, Australia  ;       4 Monash University, Clayton, Australia   

      Introduction :    Sleep is essential for maintaining cognitive function. 
Slow- wave sleep (SWS) in particular has been shown to be important 
for memory consolidation, and for clearance of waste products from 
the brain, such as beta- amyloid, a peptide involved in the pathogen-
esis of Alzheimer ' s disease (AD). Obstructive Sleep Apnoea (OSA) is 
associated with poor cognitive function, thought to be the result of 
both intermittent hypoxia and sleep disruption. This study aimed to 
investigate whether SWS and/or amyloid burden is associated with 
cognitive function in people with and without OSA, after accounting 
for the impact of apnoea- hypopnea severity.  
  Methods :     N  = 36 verified OSA and  N  = 5 non- OSA controls 
(mean ±  SD  age = 57.32 ± 8.40 years; apnoea- hypopnea index (AHI) 
mean = 38.39 ± 18.94, range = 1.2–95.6 events/hr) completed the 
study. Participation involved neurocognitive assessment (including 
Trail Making Test [TMT], and Logical Memory), polysomnography, 
and a Pittsburgh Compound B (PiB) PET scan (for neocortical am-
yloid burden expressed as the average standardized uptake value 
ratios; SUVR). Linear hierarchical regression was used to determine 
whether, after controlling for age (Step 1) and AHI (Step 2), SWS% 
(Step 3) and global amyloid burden (Step 4) are associated with im-
paired executive function or memory.  
  Results :    For TMT- B speed, age, AHI, and SWS% did not account for 
significant variance in performance. However, in Step 4, amyloid 
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burden accounted for an additional 14.7% of variance ( p  = .028), with 
higher burden associated with slower speed. In contrast, for Logical 
Memory delayed recall, after accounting for age and AHI (which did 
not contribute significant variance to the model), SWS% accounted 
for an additional 17.1% of variance ( p  = .019), with less SWS associ-
ated with poorer memory, while the subsequent contribution from 
amyloid was not significant.  
  Discussion :    These preliminary data suggest that, amyloid burden 
and reduced SWS contribute differentially to various aspects of cog-
nitive function, after accounting for the influence of age and AHI; 
and that dysfunction in various cognitive domains in OSA may be 
due to different factors.  
        

  O037  |    Attention and emotion do not modulate 
memory consolidation in a short sleep relative to 
wake 
     S.     Coussens    1    ;     A.     Santamaria    1    ;     Z.     Cross    1    ;     M.     Kohler    2    
    1 University of South Australia, Magill, Australia  ;       2 University of Adelaide, 
Adelaide, Australia   

     It has been frequently asserted that sleep promotes memory con-
solidation through neuromodulatory activity unique to the state. 
Prior studies have demonstrated that attention during encoding 
impacts later recall. Claims have been made that better attended 
information is preferentially consolidated by sleep- specific neural 
processes. Finally, studies have reported that sleep preferentially 
aids the consolidation of emotionally valenced over neutral stim-
uli. The current study aimed to address the question of whether 
attentional state prior to encoding, as indexed by alpha oscillatory 
activity, differentially modulates the consolidation of emotionally 
valenced images across periods of sleep and wake. 22 participants 
aged 18 – 41 years (mean age = 27.3) viewed 120 images (positive, 
negative and neutral) before a 2 hr afternoon sleep opportunity 
and an equivalent period of wake. Following the sleep and wake 
conditions, participants were required to distinguish between 
120 previously seen (target) images and 120 new (distractor) im-
ages. Contrary to some previous publications, sleep did not im-
prove memory performance relative to an equivalent period of 
wake. Relative alpha power – adjusted according to participants’ 
individual alpha frequency – was computed to index attentional 
state prior to the learning phase. Generalised linear mixed- effects 
modelling revealed memory performance was modulated by at-
tention, such that greater pre- encoding alpha power preferentially 
promoted memory consolidation but this was during the wake and 
not the sleep condition. Finally, emotional images were remem-
bered less well in the sleep condition than neutral images. Results 
suggest that some of the claims of the size of the effect of active 
memory consolidation during sleep, particularly those regarding 
attention or emotional valence may be overstated.         

  O038  |    The effects of acute and chronic 
alcohol consumption on sleep power spectra in 
young adults 
     C.     Gourlay    1    ;     I.     Colrain    1,2    ;     J.     Chan    1    ;     J.     Trinder    1    ;     C.     Nicholas    1    
    1 The University of Melbourne, Parkville, Australia  ;       2 SRI International, Menlo 
Park, USA   

      Introduction :    The final stages of brain development commence in 
adolescence and continue into young adulthood. It is currently un-
known how heavy alcohol use in this developing age group may im-
pact sleep electroencephalogram (EEG) power spectra. The current 
study assessed the effects of habitual alcohol use, as well as acute 
alcohol ingestion, on EEG spectral power in male and female young 
adults aged 18 to 21 years.  
  Methods :    Polysomnography was conducted in 24 heavy drinkers (13 
female: 19.58 ± 0.93 years; 105.53 ± 61.06 standard drinks in the 
previous month) and 22 light drinkers (13 female: 19.64 ± 1.09 years; 
12.75 ± 8.83 standard drinks). Following an initial adaptation night, par-
ticipants underwent two experimental conditions: pre- sleep alcohol 
(dosed to 0.1% peak breath alcohol concentration [BAC]; BAC at lights- 
out 0.08 ± 0.01%), and placebo (0.0% BAC). Power spectral analysis 
was conducted for five EEG frequency bands: beta (16–32 Hz), alpha 
(8–12 Hz), sigma (12–16 Hz), theta (4–8 Hz), and delta (0.5–4 Hz). This 
analysis was undertaken in each sleep stage (N1, N2, slow wave sleep, 
REM sleep) comparing the first and second half of the sleep period.  
  Results :    By design, groups differed in their drinking history ( p  < .001), 
but did not differ in age, body mass index or age drinking was initi-
ated ( p  > .05). Acute effects: both heavy and light drinkers had signif-
icantly higher alpha and delta spectral power in the first half of the 
sleep period following alcohol consumption compared to placebo in 
stage N2, slow wave sleep and REM sleep ( p  < .05). Chronic effects: 
heavy drinkers had higher EEG sigma spectral power than light drink-
ers in stage N2 and slow wave sleep, regardless of experimental con-
dition (stage N2:  p  = .021, slow wave sleep:  p  = .029).  
  Conclusion :    The coinciding increase in alpha and delta spectral power 
following acute alcohol ingestion, particularly during restorative slow 
wave sleep, indicates serious sleep disruption. Heavy habitual alcohol 
use during young adulthood appears to alter sigma EEG spectral power.                                                                                                                       

  O039  |    Obstructive sleep apnoea is associated 
with amyloid burden and cognitive dysfunction: 
A PET imaging study 
     M.L.     Jackson    1,2    ;     M.     Cavuoto    2,3    ;     C.     Rowe    2,4    ;     F.     O ' Donoghue    2    ; 
    S.     Robinson    2,3    
    1 Monash University, Clayton, Australia  ;       2 Institute for Breathing and Sleep, 
Heidelberg, Australia  ;       3 RMIT University, Bundoora, Australia  ;       4 Centre for 
Molecular Imaging, Austin Health, Heidelberg, Australia   

      Introduction :    Obstructive Sleep Apnoea (OSA) is more prevalent 
in, and is a risk factor for, Alzheimer ' s Disease (AD). Beta- amyloid 
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is a peptide implicated in AD, and amyloid deposits in the brain 
are primarily cleared during sleep. Since OSA involves sleep dis-
ruption, this study evaluated whether amyloid burden and cog-
nitive function differ between individuals with OSA and healthy 
controls.  
  Methods :    33 treatment- naïve individuals with OSA (mean ±  SD  
age = 58.0 ± 8.6y; AHI = 41.0 ± 17.9, 15 females) and 5 age- 
matched controls without OSA (age = 54.0 ± 8.9y; 3 females) com-
pleted a blood test for genetic risk for AD (ApoE ε4 status), the 
Epworth Sleepiness Scale (ESS), cognitive assessments and a posi-
tron emission tomography (PET) scan to assess amyloid burden via 
Pittsburgh Compound B (PiB) retention, expressed as the average 
standardised uptake value ratios (SUVR). Mann- Whitney tests 
were used to examine group differences on SUVR and cognitive 
function, and partial correlations examined associations between 
sleep, amyloid burden and cognition within the OSA group only, 
controlling for ApoE status.  
  Results :    OSA participants had higher SUVRs than controls 
(1.24 ± 0.11 vs. 1.11 ± 0.22;  p  = 0.012; Cohen ' s d = 1.26). 30% of 
the OSA group and 40% of controls were ApoE ε4 positive. OSA 
participants had significantly poorer logical and autobiographical 
memory, and slower processing speed than controls (all  p  < 0.05). 
There was a significant association between SUVR and ESS scores 
in OSA participants ( p  = 0.027); no other significant associations 
were observed.  
  Discussion :    These preliminary data suggest that individuals with 
OSA have poorer cognitive outcomes and higher brain amyloid bur-
den compared to age- matched controls. Amyloid burden does not 
appear to be associated with these poorer cognitive outcomes, and 
while amyloid is associated with OSA, standard polysomnography 
measures of OSA severity and hypoxia do not account for the extent 
of amyloid burden.          

  O040  |    Nocturnal heart rate variability in older 
adults with mild cognitive impairment 
     S.D.X.     Kong    1,2    ;     A.     McKinnon    1    ;     C.     Hoyos    1,2    ;     C.     Phillips    1,2    ; 
    P.-H.     Lin    1    ;     S.     Naismith    1,2    ;     C.     Gordon    1,2    
    1 The Healthy Brain Ageing Clinic, School of Psychology, The University of Sydney, 
Camperdown, Australia  ;       2 Centre for Sleep and Chronobiology, Woolcock 
Institute of Medical Research, The University of Sydney, Glebe, Australia   

      Introduction :    Cardiovascular autonomic dysfunction, as measured 
by short- term diurnal Heart Rate Variability (HRV), has been re-
ported in older adults with Mild Cognitive Impairment (MCI). It is un-
clear whether this impairment exists nocturnally. Sleep disturbance 
in older people with MCI may be associated with nocturnal auto-
nomic imbalance. We investigated if nocturnal HRV differs between 
older adults with MCI (amnestic and non- amnestic) and controls.  
  Methods :    Older adults ( n  = 148, age: 50–90 years) underwent over-
night polysomnography. Eligible participants were divided into multi- 
domain MCI ( n  = 99) and age, and sex- matched controls ( n  = 49). The 

multi- domain MCI group was comprised of amnestic multi- domain 
MCI (aMCI,  n  = 47) and non- amnestic multi- domain MCI (naMCI, 
 n  = 52). Power spectral analysis of high- frequency HRV (HF- HRV, 
0.14–0.40 Hz, an indicator of parasympathetic activity) was con-
ducted on the overnight electrocardiogram during periods of wake 
and sleep (N1, N2, N3, and REM).  
  Results :    For both MCI and control groups, HF- HRV was higher dur-
ing N2 and N3, than wake, N1 and REM (all  p  < 0.001). However, the 
MCI participants displayed a reduction of HF- HRV (relative to con-
trols) during both N2 ( p  = 0.001) and N3 ( p  < 0.001). Furthermore, 
MCI subtype (amnestic vs. non- amnestic) versus control analysis re-
vealed that only aMCI participants had a lower HF- HRV during N2 
( p  = 0.019) and N3 ( p  = 0.001), compared to controls.  
  Discussion :    Compared to controls, only aMCI participants displayed 
a reduction of parasympathetic tone during N2 and N3. This evi-
dence suggests that older adults with aMCI may be more prone to 
impaired nocturnal autonomic function, particularly during slow 
wave sleep.          

  O041  |    Correlation of self- reported sleep 
duration with working memory of teenagers 
     B.     Mehta    1    ;     P.     Kamble    2    ;     M.     Gadhvi    1    
    1 AIIMS, Jodhpur, Jodhpur, India  ;       2 AIIMS, Nagpur, Nagpur, India   

      Introduction :    The importance of sleep for cognitive functioning is 
well established. 
 With the increasing use of electronic devices and social media, the 
duration of sleep has consistently reduced in adolescents. Sleep re-
striction eventually leads to cognitive performance declines. A well- 
functioning working memory forms a basis for activities that require 
reasoning, understanding, and learning. Poor sleep and working 
memory difficulties are both associated with learning difficulties 
leading to poor academic performance. We postulated that de-
creased sleep duration decreases the working memory of teenagers.  
  Methods :    After obtaining approval from the Institution Ethics 
Committee, the study was conducted on 114 school students; 62 
boys and 52 girls (age 13.8 ± 0.91 and 13.65 ± 0.88 years respectively). 
 Sleep was monitored by self- reported diary. Each participant was re-
quired to complete a sleep diary for a week, that included schedules 
of bedtime and rise time and daytime napping behavior. The sleep 
duration was averaged out from all 7 nights duration. 
 Working memory was tested by the n- back task, a type of serial 
working memory task wherein a person must hold a series of infor-
mation in working memory. The students were given 1- back and 2- 
back visual tasks in two blocks; each block consisting of 20 trials of 
geometric images presented in random order. The image lasted for 
0.5 sec and the next image appeared after 2.5 sec. The total correct 
and incorrect responses were recorded and the accuracy of each of 
the tests was calculated.  
  Results :    The n- back score was tested for gender differences and cor-
relation with the sleep- duration. The total n back score (1- back and 
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2- back) was 51.31 ± 18.52 and 50.24 ± 16.40 in males and females 
respectively ( p  = 0.618). Sleep duration range was 4.15–12 hr with a 
mean of 7.63 ± 1.35. The sleep duration in males and females respec-
tively was 6.94 ± 0.94 hr and 8.45 ± 1.31 hr; significant ( p  = 0.037). 
 Pearson correlation test between total n- back score and sleep- 
duration was not significant ( p  = 0.703).  
  Discussion :    The results of this study do not show a significant cor-
relation between sleep- duration and working memory. However, fu-
ture studies should be prospectively designed, with objective sleep 
assessment as opposed to self- reported ones to get a better under-
standing of memory changes in sleep restrictions.  
        

  O042  |    Indicators of REM without atonia from 
standard PSG scoring 
     A.     Turton        ;     J.     Stonehouse        ;     C.     Yu        ;     D.     Mansfield        ; 
    G.S.     Hamilton        
     Monash Health, Clayton, Australia   

      Introduction :    REM Behaviour Disorder (RBD) is characterised by 
abnormal behaviours during REM sleep associated with REM sleep 
Without Atonia (RWA). The American Academy of Sleep Medicine 
(AASM) describes PSG features of RWA as either sustained muscle 
activity in REM Sleep in the Chin EMG and/or excessive transient 
muscle activity during REM sleep in the chin or limb EMG.  
  Aim :    This study aimed to investigate how well the periodic limb 
movement index (PLMi) in REM sleep performs as a marker for RWA.  
  Methods :    All sleep studies from 1/1/2019 to 1/6/2019 were re-
viewed for RWA, Limb movements and criteria for RWA.  N  = 590 
(242 female). BMI = 32 ± 8 kg/m2 and age 49 ± 16 years). 60% of 
the patients with RWA had REM PLMi > 5 compared to 35 (6%) of 
patients without RWA. Odds ratio 22.7 ( p  < 0.05). Sensitivity = 0.6, 
specificity = 0.94. However, because of the low prevalence of RWA, 
positive predictive value for PLMI > 5 indicating RWA was 30% (95% 
CI: 0.2, 0.4) and negative predictive value was 98% (95% CI: 0.96, 
0.99)  
  Conclusion :    Patients with RWA are far more likely to have elevated 
REM PLMi than those without. This overlap is likely due to similari-
ties in the scoring of limb movements and transient EMG increases. 
The presence of an elevated REM PLMi should prompt further inves-
tigation of RWA. Notably, the prevalence of RWA in this sample may 
underrepresented as upper limb movements were not measured. 
This is an area of future research.  
     

  ADVANCED TR AINEE     

  O043  |    Quantification of upper airway 
anatomical dimensions before and after upper 
airway surgery using MRI- based techniques 
     T.     Cheung    1    ;     A.-M.     Wong    1,2    ;     G.     Burgess    3,4    ;     A.     Hays    3,4    ; 
    C.     Beatty    5    ;     A.     Turton    1    ;     J.     Stonehouse    1    ;     L.     Thomson    5    ; 
    D.     Mansfield    1    ;     S.A.     Joosten    1,2    ;     G.S.     Hamilton    1,2    ;     B.A.  
   Edwards    5,6    ;     S.     Landry    5    
    1 Monash Lung and Sleep, Monash Medical Centre, Clayton, Australia  ;       2 School 
of Clinical Sciences, Monash University, Melbourne, Australia  ;       3 The Ear, Nose 
and Throat/Head and Neck Surgery Unit, Monash Health, Melbourne, Australia  ;  
     4 Department of Surgery, School of Clinical Science at Monash Health, Monash 
University, Melbourne, Australia  ;       5 Sleep and Circadian Medicine Laboratory, 
Department of Physiology Monash University, Melbourne, Australia  ;       6 School 
of Psychological Sciences and Monash Institute of Cognitive and Clinical 
Neurosciences, Monash University, Melbourne, Australia   

      Background :    Upper airway surgery (UAS) is an accepted treatment 
alternative to continuous positive airway pressure therapy (CPAP) 
for patients with Obstructive Sleep Apnoea (OSA). Current clinical 
tools cannot accurately predict who will respond to UAS for OSA. 
 Whilst Computed Tomography has been used extensively to evalu-
ate the effects of UAS on the upper airway, Magnetic Resonance 
Imaging (MRI) is emerging as a useful imaging modality with the 
advantages of superior resolution of soft tissue boundaries and the 
avoidance of radiation exposure. 
 Segmentation, the process of software- assisted image analysis 
to identify anatomical boundaries to allow accurate calculation of 
cross- sectional areas and volumes, has been used in conjunction 
with MRI to understand how alternatives to CPAP therapy such as 
oral appliances improve the upper- airway and whether this informa-
tion can be used to predict response to therapy. However, to our 
knowledge, MRI- based segmentation has not been used to study 
patients undergoing UAS. 
 Our aim is to use these advanced imaging analysis techniques to 
quantify changes in the dimensions of upper airway structures be-
fore and after surgery and to identify the changes that predict a fa-
vourable surgical outcome.  
  Methods :    In an ongoing prospective study, 17 patients with OSA 
deemed suitable for UAS underwent a volumetric T1- weighted MRI 
scan of the upper airway at baseline and again three months after 
UAS. Single- night polysomnography was performed before and 
after in each case to assess for presence and severity of OSA. 
 Using an open source software platform for medical image process-
ing and analysis, the upper airway was segmented slice- by- slice in the 
axial plane by one author blinded to the operative status of the pa-
tient (i.e. pre- UAS vs. post- UAS). Analysis of the data was performed 
by an unblinded author not involved in the airway segmentation.  
  Progress to date :    Preliminary analysis of the total airway volume 
of 15 patients showed that the airway volume after surgery did 
not change significantly from baseline: median pre- UAS volume of 
15.42 cm3 [IQR 10.90 – 19.86] vs. post- UAS 13.17 cm3 [IQR 11.44 
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– 23.85] ( p  > 0.99). In nine patients the airway volume decreased 
following surgery. The percent change in airway volume was not 
significantly associated with the percent change in AHI ( r  2  = 0.22, 
 p  = 0.076). Furthermore, defining responders as those with a ≥ 50% 
reduction in their AHI after surgery, there was no difference in 
pre- UAS airway volume between responders and non- responders 
( t  = 0.85,  p  = 0.41; Mean ±  SEM ; Non- Responders = +15.81 ± 2.33 
vs. Responders = 19.26 ± 3.37), nor were there any differences in 
the change in airway volume ( t  = 1.07,  p  = 0.31; Mean ±  SEM ; Non- 
Responders = +1.16 ± 1.75 vs. Responders = −2.07 ± 2.50) after 
surgery.  
  Intended outcome and impact :    The finding of a trend towards a 
reduced upper airway volume after surgery from our preliminary 
analysis might be explained by scarring or stiffening of the airway 
as a consequence of surgical modification. This interpretation is lim-
ited by the small sample size, with prospective data collection and 
analysis ongoing. 
 Additional analysis will be performed on the airway including deter-
mining the minimal cross- sectional area and separate analysis of the 
velopharyngeal and glossopharyngeal segments. Soft tissue upper 
airway structures including para- pharyngeal fat pads, lateral and pos-
terior pharyngeal walls and tongue will be segmented and analysed 
in a similar fashion to the airway. We expect this to provide further 
insights into MRI- determined anatomical changes following surgery.          

  O044  |    Relationship between obstructive sleep 
apnoea, other cardiovascular risk factors and 
cardiovascular disease 
     T.     Huseini    1    ;     S.     Dhillon    1    ;     C.L.     Lu    1    ;     N.     McArdle    1,2,3    ;     I.     Ling    1,2    ;     S.  
   Dhaliwal    4    ;     C.     Kosky    1,2    ;     D.R.     Hilman    2,3    ;     S.     Mukherjee    5    ; 
    L.     Palmer    6    ;     B.     Singh    1,2,3    
    1 Department of Pulmonary Physiology & Sleep Medicine, Sir Charles Gairdner 
Hospital, Nedlands, Australia  ;       2 West Australian Sleep Disorders Research 
Institute, Nedlands, Australia  ;       3 University of Western Australia, Crawley, 
Australia  ;       4 Curtin University, Bentley, Australia  ;       5 Flinders University, Adelaide, 
Australia  ;       6 University of Adelaide, Adelaide, Australia   

      Background :    The interaction of cardiovascular disease (CVD) risk 
factors and obstructive sleep apnea (OSA) in the pathogenesis of 
CVD is largely unexplored. Understanding these relationships may 
help identify OSA patients at increased risk of developing CVD. 
Therefore, we examined the associations between OSA related 
physiologic derangements and CVD risk factors on prevalent CVD 
in a large sleep clinic cohort.  
  Methods :    Historical cohort of 4100 consecutive patients who at-
tended a tertiary sleep clinic between 2005–2010. Patient de-
mographics, medical history, in- lab polysomnography and blood 
biomarkers were recorded. The primary outcome was self- reported 
CVD at enrolment (composite coronary disease, heart failure and 
cerebrovascular disease). CVD risk factors of interest were hyper-
tension (HTN], dyslipidemia and diabetes mellitus (DM). The odds 
ratio (OR) of prevalent CVD in patients with and without severe OSA 

(apnoea- hypopnoea index [AHI] ≥30/hr vs. ≤30/hr) in the presence 
or absence of each CVD risk factors was determined and were ref-
erenced to patients with AHI < 30/hr and no risk CVD risk factors. 
ORs presented are adjusted for age, sex and body mass index (BMI).  
  Progress to date :    The cohort mostly included middle- aged 
(mean ±  SD  age 50.6 ± 14.1 years), obese (BMI 31.4 ± 36.4) males 
(60.7%) with severe OSA (AHI 34.8 ± 29.5). At enrolment, the preva-
lence of CVD was 10.6%, and there was a high prevalence of CVD 
risk factors: HTN 57.8%, dyslipidemia 49.0% and DM 18.5%. Severe 
OSA was associated with increased odds of prevalent CVD (OR 1.44 
95%CI 1.17–1.78,  p  < 0.05). In patients without severe OSA, HTN, 
dyslipidemia and DM were associated with increased odds of preva-
lent CVD (adjusted ORs 1.64, 3.19 and 2.16 respectively,  p  < 0.05). 
In patients with comorbid HTN, dyslipidemia and DM, the presence 
of severe OSA did not increase the odds of prevalent CVD (adjusted 
ORs 1.17, 0.95 and 0.7 respectively). Further analyses to assess the 
importance of hypoxaemic burden, sleep disruption, sympathetic ac-
tivation, periodic limb movements of sleep, gender differences and 
blood biomarkers in these relationships are in progress.  
  Intended outcome and impact :    Severe OSA was associated with 
increased odds of prevalent CVD. However, the odds of CVD in 
patients with HTN, dyslipidemia or DM were not increased by the 
presence of severe OSA. Patient phenotyping using physiological 
and biochemical variables and their influence on CVD risk will be 
modeled. This risk stratification may help identify patients with OSA 
who are at higher risk of CVD.          

  O045  |    Effect of propranolol on sleep in 
children with infantile hemangiomas 
     V.     Saddi    1    ;     S.     Frost    2    ;     B.     Williamson    1    ;     K.-A.     Mallit    2    ;     O.  
   Wargon    2    ;     A.     Teng    1    
    1 Department of Sleep Medicine, Sydney Childreǹ s Hospital, Sydney, Australia  ;  
     2 School of Women and Children ' s Health, Faculty of Medicine, University of New 
South Wales, Sydney, Australia   

      Background :    Infantile haemangiomas are benign vascular tumours 
composed of immature endothelial cells. Propranolol is a non- 
selective beta blocker drug and since being discovered serendipi-
tously to be effective for treatment of infantile haemangioma in 
2008, has catapulted to first line status for treatment of infantile 
haemangioma. Based on parental reporting, several publications 
have reported sleep disturbances as the most common side effect 
of treatment with propranolol. No studies have systematically as-
sessed the impact of propranolol on sleep in children with infantile 
haemangioma.  
  Aim of the study :    To assess the impact of propranolol on sleep in 
children with infantile haemangioma.  
  Methods :    Parents and caregivers of infants and toddlers with in-
fantile hemangioma (0–3 years) presenting to the dermatology 
clinic at Sydney Children ' s Hospital and assessed by their physician 
as suitable for propranolol treatment as part of their clinical care 
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were invited to take part in the study. All participants completed an 
expanded version of Brief Infant Sleep Questionnaire (BISQ) prior 
to initiation of propranolol and at 5 weeks post initiation. Objective 
data was gathered through actigraphy for one week prior to initia-
tion of propranolol and at 5 weeks post initiation of propranolol. To 
determine statistical significance a paired  t  test was performed using 
standard software (SPSS v25, IBM Corp, Armonk, New York, USA).  
  Progress to date :    A total of 21 participants have been recruited to 
date ranging from 0.83 to 33 months of age. Majority were female 
infants (85.7%). Most parents were of Caucasian ethnicity (76.1%) 
in the age range 30–39 years (66.7%). There was no statistically sig-
nificant difference when comparing BISQ parameters on nocturnal 
wakening ( p  = 0.999), longest nocturnal sleep duration ( p  = 0.460), 
daytime naps ( p  = 0.292), sleep latency ( p  = 0.107) and total noc-
turnal sleep time ( p  = 0.245) before and 5 weeks after initiation of 
propranolol. Overall, majority (90.4%) reported no change in their 
child ' s sleep quality. None of the parents considered their infant ' s 
sleep as a serious problem post initiation of propranolol. Actigraphy 
data pre and post propranolol initiation was available for 7 infants 
and showed no significant statistical difference in total sleep time 
( p  = 0.053), sleep efficiency ( p  = 0.094) and number of awakenings 
( p  = 0.503).  
  Intended outcome and Impact :    No significant differences were 
seen in the infant sleep pattern and parental perception of infant ' s 
sleep 5 weeks after commencing oral propranolol for infantile 
haemangioma. 
 The study continues to prospectively recruit infants with infantile 
haemangioma on propranolol. A sample size of 58 participants was 
considered adequate to generate more robust statistical co- relations.          

  O046  |    Randomised controlled trial on efficacy 
of audio- visual health educational materials on 
CPAP adherence: AHEAD trial 
     C.     Samaranayake    ;     C.     Ellender    ;     B.     Duce    ;     M.     Wilson    ;     C.     Hukins      
   Princess Alexandra Hospital, Brisbane, Australia   

      Background :    The gold standard treatment of obstructive sleep ap-
noea (OSA) in many cases is continuous positive airway pressure 
(CPAP). However, adherence with CPAP therapy is often limited and 
strongly influenced by health literacy, understanding of the condition 
and self- efficacy in troubleshooting. This study aims to determine 
whether audio- visual health information can improve CPAP uptake 
and compliance in a large Australian public sleep disorders clinic.  
  Methods :    A randomised controlled trial of treatment- naïve patients 
with OSA is being conducted. Patients are being randomly allocated 
(1:1) to audio- visual group (videos + standard care) and control 
group (standard care only). Those in the audio- visual sleep health 
information arm have been allocated to watch newly developed vid-
eos with professional actors, covering five topics using motivational 
interviewing techniques. The 5 topics include: “About obstructive 
sleep apnoea”, “About the sleep study”, “Accessing the Queensland 

Health Sleep Disorders Program”, “What is CPAP and how does it 
work?”, and “CPAP trouble shooting”. Ethical approval was obtained 
from Metro South Human Research Ethics Committee, Queensland. 
The study protocol is available from ANZ Clinical Trials Registry 
(ACTRN12619000523101).  
  Progress to date :    A total of 102 patient were eligible for the study 
with 76 undergoing randomisation ( n  = 36 in audio- visual group and 
 n  = 40 in the control group) from April 2019. Median age of the en-
rolled patients is 56 years [IQR 46 – 66] with 38% females. The base-
line AHI is 41 per hour ( SD  25) with a baseline Epworth Sleepiness 
Score (ESS) of 11.0 ( SD  6.7). The two study groups are well matched 
at baseline. At the time of the interim analysis, total of 75% of pa-
tients in the audio- visual group have taken- up CPAP therapy two 
months after enrolment, compared to 50% in the control group 
( p  = 0.09). Out of the patients who initiated CPAP therapy, the mean 
CPAP compliance in the audio- visual group is 6.5 hr per night com-
pared to 7.5 hr per night in the control group ( p  = 0.12).  
  Intended outcome and impact :    The co- primary outcomes of this 
pilot study are rate of CPAP uptake at two months and CPAP adher-
ence (in hours) at two months. The findings of this study will assist 
with developing techniques for improving patients’ understanding of 
OSA and CPAP therapy. The final results of the pilot study popula-
tion ( n  = 110) will be presented.          

  O047  |    Development of a CPAP titration 
protocol using a validated mathematical formula 
     M.A.     Tahir    
   John Hunter Hospital, Newcastle, Australia   

      Background :    CPAP titration studies are an important step in man-
agement of sleep disordered breathing (SDB). Achieving the right 
pressure during a titration study is not only important for effective 
treatment of SDB but also has implications for patient compliance. 
Currently, most sleep laboratories in Australia perform titration 
studies based on standard guidelines which entails starting at a pres-
sure of 4cmH2O and increasing pressure by 1cmH2O until control of 
SDB is achieved. This can lead to a substantial time spent in achiev-
ing the ideal pressure and limited time spent on the pressure needed 
to control SBD during sleep. Some laboratories have developed and 
use mathematical formulas with varying validity to predict the effec-
tive CPAP pressure. 
 The purpose of this study is to establish a CPAP titration protocol 
aimed at achieving stable ventilation faster than traditional titration 
methods using a specifically developed CPAP formula for our patient 
cohort.  
  Method :    This is a two part study. 
 Part one: Retrospective validation of the Local CPAP formula against 
reported CPAP pressures and a comparison with two other pub-
lished formulae. 
 Part two: Prospective implementation of a CPAP titration protocol 
using the validated Local CPAP formula.  
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  Methodology part one :    62 in- laboratory diagnostic sleep studies 
which were followed by CPAP titration between November 2018 
and June 2019 were selected. 
 CPAP pressures were calculated for each study with 3 different 
formulae using parameters such as neck circumference(NC), body 
mass index(BMI), apnoea- hypopnea index(AHI), arousal index(AI), 
SpO2 < 90% and oxygen desaturation index(ODI) reported in diag-
nostic studies 
 1. Local formula: 3.3165 + (0.066 × NC) + (0.0426 × BMI) + (0.0193 
× AHI) + (0.0172 × % SpO2 < 90) + (0.0096 × AI) 
 2. Canadian formula: (0.193 × BMI) + (0.077 × NC) + (0.02 × AHI) − 
0.611 
 Sʹeri`es et. Al. 2000 
 3. Turkish formula: (0.148 × NC) + (0.038 × ODI) 
 Basoglu et. Al. 2012 
 The calculated pressures were then compared with actual reported 
CPAP pressure from the titration studies.  
  Progress to date :    The mean reported CPAP pressure was 9.2 ± 1.7 
(mean ±  SD ) cm H 2 O and calculated pressures from the formulae 
were 9.3 ± 1.2 (Local formula), 11.0 ± 2.0 (Canadian) and 8.0 ± 1.4 
(Turkish). 
 Local formula correctly calculated the reported pressure within 2 cm 
H 2 O in 92% ( n  = 56) of the cases. The Canadian formula calculated 
this in 68.9% ( n  = 42) and the Turkish formula in 70.5% ( n  = 43) of 
the cases. 
 Of the 6 cases, where Local formula did not calculate the pressure 
to within 2cmH2O, the pressure was within 4 cm H 2 O in 2 and with 
3 cm H 2 O in 4 cases. 
 These results demonstrate that Local formula is the most accurate 
in predicting the final CPAP pressure within this cohort of patients.  
  Methodology part two :    I am in process of developing a protocol 
using the calculated pressure from Local CPAP formula. This proto-
col will then be implemented in our adult sleep laboratory for CPAP 
titration studies.  
  Intended outcome and impact :    Implementing such a protocol will 
lead to a shorter time to achieve desired pressure and an increased 
duration of time on stable ventilation in patients undergoing CPAP 
titration studies. It is hoped that a longer time spent with stable ven-
tilation during a CPAP titration study will improve patient compli-
ance and reduce the need for a repeat titration study.  
        

  O048  |    Pulse oximetry: Useful tool to rule out 
significant obstructive sleep apnoea in children 
with laryngomalacia? 
     R.J.     Thomas    1    ;     G.     Nixon    1,2    ;     M.     Davey    1,2    
    1 Melbourne Children ' s Sleep Centre, Monash Children ' s Hospital, Melbourne, 
Australia  ;       2 Department of Paediatrics, Monash University, Melbourne, Australia   

      Background :    Laryngomalacia is a common cause of airway ob-
struction in infants and may cause obstructive sleep apnoea (OSA). 

Overnight pulse oximetry has been well documented as a testing 
modality for paediatric OSA (McGill oximetry score, MOS). There 
have been few publications that have used the MOS in patients 
with laryngomalacia as an indication for surgical intervention or as 
a screening tool for sleep disordered breathing in infants. However, 
there is no literature that examines MOS for these indications. As 
central sleep apnoea and periodic breathing may also cause oxygen 
desaturations in infants, we aimed to determine the applicability of 
the MOS in determining the presence of OSA in children < 2 years 
with laryngomalacia.  
  Methods :    Children with laryngomalacia undergoing polysomnog-
raphy (PSG) from January 2014 to May 2019 were identified. Data 
collected included clinical and demographic information, oximetry 
and PSG results. Severity of obstruction was classified as obstruc-
tive apnoea- hypopnoea index (OAHI) < 1/hr = normal; OAHI 1–5/
hr = mild OSA; OAHI > 5–10/hr = moderate OSA; OAHI > 10/hr = se-
vere OSA. Masimo Radical- 7 oximeters were used with a 2–4 sec-
ond averaging time. The oxygen saturation profile from the PSG was 
given a MOS by two experienced sleep physicians who were blinded 
to the PSG results. Inconclusive oximetry results (MOS 1) were di-
vided into normal (normal baseline and no clusters of desaturation) 
or abnormal (either low baseline or any clusters of desaturation). 
MOS 2, 3 and 4 were classified as abnormal. Sensitivity, specificity, 
positive predictive value and negative predictive value were calcu-
lated for an abnormal MOS in predicting the presence of moderate 
or severe OSA (OAHI > 5/hr). 
 Progress to date: 36 patients with laryngomalacia were identified 
through the sleep laboratory database but 18 patients were ex-
cluded: no consent ( n  = 9); not confirmed to have laryngomalacia 
( n  = 8); previous supraglottoplasty ( n  = 1). 18 eligible children (3F) 
had median age 3.5 mo ± 3.8 (1–13mo) and median weight percentile 
33% ± 34.8 (0.4 to 99%). Diagnosis of laryngomalacia was by bron-
choscopy ( n  = 2), flexible nasendoscopy ( n  = 10) and clinical ( n  = 6). 
The median OAHI was 1.45/hr (0.0–100.6/hr) and the median CAHI 
was 5.25/hr (1–14/hr). Clinical records were accessible for 15 chil-
dren and recorded stridor ( n  = 12), poor weight gain ( n  = 1), increased 
work of breathing ( n  = 4), snoring ( n  = 4) and gastro- oesophageal 
reflux ( n  = 1). No children had associated comorbidity apart from 
prematurity ( n  = 1). 
 Twelve patients had an abnormal oximetry and 6 had a normal oxi-
metry. Of the 12 abnormal oximetries, 6 patients had nil or mild OSA 
on PSG and 6 had moderate or severe OSA on PSG. All 6 patients 
with normal oximetries had nil or mild OSA with none having moder-
ate or severe OSA on PSG. 
 Thus, the sensitivity of an abnormal oximetry is 100%, specificity is 
50%, positive predictive value is 50% and negative predictive value 
is 100%. There were 6 false positives, 3 of whom had a CAHI > 5/hr 
(5 had OAHI < 1/hr and one had an OAHI of 1.9/hr). 
 Intended outcome and Impact: Overnight pulse oximetry may be a 
useful test in this cohort of patients for its negative predictive value. 
If the oximetry test is completely normal with no clusters of desatura-
tion then there is a 100% probability that the patient will either have 
nil or only mild OSA. Whereas, if the test is positive, the diagnosis 
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needs to be clarified with a PSG to determine if central or obstructive 
sleep apnoea is causing the oxygen desaturations. It is however im-
portant to note that this is a very small retrospective study and these 
results will need to be validated in a prospective study.          

  O049  |    Prospective crossover trial of Positional 
and CPAP Therapy (PaCT) for the treatment of 
positional OSA 
     M.     Wilson    ;     C.     Ellender    ;     C.     Samaranayake    ;     A.     Ryan    ;     B.     Duce    ; 
    C.     Hukins    
   Princess Alexandra Hospital, Brisbane, Australia   

      Background :    Positional obstructive sleep apnoea (pOSA) is a phe-
notype of OSA where events occur more frequently in the supine 
position. Continuous positive airway pressure (CPAP) has been the 
gold standard treatment for OSA since its first description in clinical 
use. The NightShift™ Sleep Positioner is a novel form of vibrotac-
tile positional therapy that has been shown to restrict supine sleep, 
thereby reducing the frequency of events in patients with pOSA. 
Unlike some other forms of positional therapy these devices can 
also be used to monitor adherence and other treatment- related out-
comes. The NightShift™ is cheaper and, in many ways, more discrete 
than conventional CPAP therapy – although the efficacy of these 
two therapies has never been directly compared.  
  Methods :    This is a prospective crossover trial of consecutive par-
ticipants with symptomatic (Epworth Sleepiness Score (ESS) ≥ 10), 
mild- to- moderate (apnoea- hypopnoea index (AHI) ≥ 5 and < 30 
events per hour) pOSA as defined by a supine- to- non- supine AHI 
ratio of ≥ 2 on a diagnostic polysomnogram with a minimum supine 
sleep time of 30 min and no significant hypoxaemia (<5% total sleep 
time (TST) with oxygen saturations ≤ 90%). Following diagnostic 
polysomnogram, participants were randomised to undergo a treat-
ment polysomnogram with each therapy to assess efficacy. The pri-
mary outcome was improvement in AHI. Following assessment of 
efficacy, participants were randomised to receive a 2- month trial of 
one therapy before crossing over to the other treatment group. We 
estimate the therapeutic study will need at least 21 participants to 
be sufficiently powered to detect a minimum clinically important re-
duction in ESS of ≥ 2.  
  Progress to date :    Eight participants have been recruited to date. At 
baseline, participants had a mean age of 60.75 ± 14.30 years, body 
mass index (BMI) of 26.58 ± 2.86 kg/m² and AHI of 18.18 ± 6.27 
events per hour. Both NightShift™ (6.66 ± 4.75 events per hour) and 
CPAP (2.98 ± 4.90 events per hour) resulted in a significant reduction 
in AHI compared with the diagnostic study ( p  < 0.001) but were not 
significantly different from each other ( p  = 0.183). NightShift™ was 
effective at restricting supine sleep ( p  = 0.001) and was associated 
with greater TST ( p  = 0.011) compared to the diagnostic and CPAP 
polysomnograms. There was no difference in ESS ( p  = 0.134) nor the 
proportion of TST spent ≤90% oxygen saturation ( p  = 0.63) between 
groups.  

  Intended outcome and impact :    At this interim analysis, the 
NightShift™ Sleep Positioner appears effective at reducing AHI in 
this patient population and was similarly efficacious to CPAP ther-
apy on a comparison of single- night polysomnograms. This ongoing 
study will also evaluate the 2- month acceptability, adherence and 
symptomatic benefit of each therapy.       

  OSA PRE VALENCE ,  SURVE YS AND 
RESE ARCH RESOURCES     

  O050  |    Prevalence of OSA Globally, in Asia and 
Oceania: Estimates using currently available data 
     A.     Benjafield    1    ;     N.     Ayas    2    ;     P.     Eastwood    3,4    ;     R.     Heinzer    5    ;     M.     Ip    6    ; 
    M.     Morrell    7,8    ;     C.     Nunez    3    ;     S.     Patel    9    ;     T.     Penzel    10    ;     J.     Pepin    11    ; 
    P.     Peppard    12    ;     S.     Sinha    13    ;     S.     Tufik    14    ;     K.     Valentine    3    ;     A.     Malhotra    15    
    1 ResMed Science Center, San Diego, USA  ;       2 Department of Medicine, University 
of British Columbia, Vancouver, Canada  ;       3 Centre for Sleep Science, University 
of Western Australia, Crawley, Australia  ;       4 Department of Pulmonary Physiology 
& Sleep Medicine, Sir Charles Gairdner Hospital, Nedlands, Australia  ;       5 Center 
for Investigation and Research in Sleep (CIRS), University Hospital of Lausanne, 
Lausanne, Switzerland  ;       6 Department of Medicine, The University of Hong Kong, 
Hong Kong, China  ;       7 National Heart and Lung Institute, Imperial College London, 
London, UK  ;       8 Royal Brompton and Harefield NHS Foundation Trust, London, 
UK  ;       9 Division of Pulmonary, Allergy and Critical Care Medicine, University of 
Pittsburgh, Pittsburgh, USA  ;       10 Charité -  Universitätsmedizin Berlin, Berlin, 
Germany  ;       11 HP2 Laboratory, INSERM U1042, Univ. Grenoble Alpes and EFCR 
laboratory, Grenoble Alpes University Hospital, Grenoble, France  ;       12 Department 
of Population Health Sciences, University of Wisconsin, School of Medicine and 
Public Health, Madison, USA  ;       13 All India Institute of Medical Sciences, New 
Delhi, India  ;       14 Universidade Federal de Sao Paulo, Sao Paolo, Brazil  ;       15 University 
of California San Diego, La Jolla, USA   

      Introduction :    OSA is a common disorder and is associated with major 
neurocognitive and cardiovascular sequelae. Limited data exist on 
the prevalence of OSA globally or within the Asian or Oceania re-
gions. This study sought to estimate the global and regional preva-
lence of OSA using existing data from epidemiological studies.  
  Methods :    A PubMed search was conducted to identify published 
studies reporting OSA prevalence based on objective testing. 
Algorithms were developed to (i) standardise measurements of 
apnoea- hypopnea index (AHI) across studies and to (ii) match coun-
tries without prevalence estimates with countries with OSA epide-
miological studies. Countries without data were matched to a similar 
country with data; population similarity was based on the population 
body mass index, race, and geographic proximity.  
  Results :    Reliable global prevalence data for OSA were available for 
16 countries (17 studies). American Academy of Sleep Medicine di-
agnostic criteria were used to determine OSA prevalence for adults 
aged 30–69 years (males and females) using AHI threshold values of 
≥5/hr and ≥15/hr. Global, Asia and Oceania prevalence estimates for 
AHI ≥5/hr were 936, 450, and 5 million people, representing 29.2, 
22.7, and 27.6% of each population, respectively. For AHI ≥15/hr the 
prevalence estimates were 425, 191, and 1.6 million people, repre-
senting 13.2, 9.7 and 8.8% of each population, respectively.  
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  Discussion :    Nearly 1 billion middle- aged adults worldwide have 
OSA. The number with moderate to severe OSA, in whom treat-
ment is generally recommended, is nearly 425 million globally. These 
numbers highlight the importance of strategies to diagnose and treat 
OSA effectively.  
        

  O051  |    Prevalence of suboptimal sleep in 
Australia and receipt of care: Results from a 
national survey 
     A.     Metse    1,2    ;     J.     Bowman    2    
    1 Murdoch University, Murdoch, Australia  ;       2 University of Newcastle, Callaghan, 
Australia   

      Introduction :    The National Sleep Foundation ' s sleep duration rec-
ommendations and quality indicators enable trichotomous classi-
fication of sleep parameters as ‘appropriate’, ‘may be appropriate’ 
or ‘inappropriate’, with the latter representing ‘suboptimal’ sleep. 
This study reports the prevalence of self- reported suboptimal sleep 
and associated demographics in a population sample of Australian 
adults. Also reported are rates of suboptimal sleep assessment by 
health care clinicians/services and receipt of and desire for sleep 
care, and their associations with suboptimal sleep.  
  Methods :    A descriptive study ( N  = 1265) was undertaken using 
data derived from a cross- sectional telephone survey of Australian 
adults, undertaken in 2017. Descriptive statistics summarised the 
prevalence of suboptimal sleep, and chi- square and multivariable lo-
gistic regression analyses explored associations between suboptimal 
sleep, demographics and receipt of/interest in sleep care.  
  Results :    Almost half of participants (42%) were considered to 
have suboptimal sleep: 19% met criteria on one parameter, 13% 
on 2, 11%% on ≥ 3. The highest prevalence of suboptimal sleep 
was seen on measures of sleep duration (20%–23%). Participants 
who were single, female, middle- aged (26–64) and of low socio-
economic status were more likely to experience suboptimal sleep 
(ps < 0.05). Rates of assessment and treatment are currently sub-
optimal: 52% of participants in recent contact with a health care 
service reported their sleep had been assessed and 33% received 
at least one element of sleep care, mostly commonly pharmaco-
therapy (43%).  
  Conclusions :    Suboptimal sleep is prevalent in Australia and rates of 
assessment and treatment are currently low. A coordinated popu-
lation health strategy to improve the sleep health of Australians is 
required.  
        

  O052  |    Ethnicity, socioeconomic position and 
preschoolers’ sleep durations in Aotearoa/New 
Zealand: A mixed methods study 
     D.     Muller    1    ;     S.-J.     Paine    2    ;     L.     Wu    1    ;     L.     Signal    1    
    1 Sleep/wake Research Centre, Massey University, Wellington, New Zealand  ;       2 Te 
Kupenga Hauora Māori, University of Auckland, Auckland, New Zealand   

      Introduction :    In Aotearoa/New Zealand (NZ), inequities exist in 
adult sleep duration. However, data are limited on indigenous chil-
dren ' s sleep and it is unclear if ethnic and socioeconomic sleep in-
equities exist in early childhood. This study investigated Māori and 
non- Māori preschoolers’ sleep durations; independent associations 
between ethnicity, socioeconomic position (SEP) and preschooler 
sleep durations; and Māori and non- Māori mothers’ experiences of 
preschooler sleep within diverse socioeconomic contexts.  
  Methods :    Quantitative data from the Moe Kura: Mother and Child, 
Sleep and Wellbeing in Aotearoa/New Zealand (Moe Kura) longitudinal 
study were analysed cross- sectionally. Participants were 340 Māori 
and 570 non- Māori preschoolers (3–4 year- olds) and their mothers. 
Sleep measures included weekday and weekend nighttime sleep 
duration, sleep duration across 24 hr (<10 hr, 10–13 hr, >13 hr) and 
week- weekend sleep duration difference (>1 hr, ≤1 hr). Relationships 
between child and maternal characteristics and sleep (duration across 
24 hr; week- weekend sleep duration difference) were investigated 
using log- binomial regression models. Qualitative data were collected 
using face- to- face, semi- structured interviews with 15 Māori and 16 
non- Māori Moe Kura mothers, with low and high SEP.  
  Results :    Ethnicity and low SEP were associated with short sleep 
(<10 hr) and week- weekend sleep duration difference >1 hr. Mothers 
valued children ' s sleep however contextual factors influenced ma-
ternal autonomy over supporting preschooler sleep, including fi-
nancial resources, work patterns, housing quality and education and 
health services.  
  Discussion :    Unjust ethnic and socioeconomic inequities exist in pre-
schooler sleep durations in NZ. Socio- political drivers of barriers to 
good sleep health experienced by families must be addressed, to en-
able all preschoolers the opportunity to obtain sufficient sleep.          

  O053  |    Prediction of sleep duration with 
machine learning techniques based on BISQ 
survey in Korea children 
     W.H.     Seo    1    ;     B.G.     Loh    2    
    1 Korea University College of Medicine, Korea University, Seoul, South Korea  ;  
     2 Department of IT Applied Engineering, Hansung University, Seoul, South Korea   

      Introduction :    BISQ survey has been known as brief infant sleep 
screening tool for clinical and research purposes. The objective of 
this study is to validate and compare machine –learning based pre-
dictive models for sleep duration of children using Brief Infant Sleep 
Questionnaire (BISQ) question items.  
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  Methods :    In 2014, a total of 687 Korean parents/caregivers of chil-
dren aged 0~36 months completed the internet- based expanded 
version of BISQ which included specific questions of infants’ daytime 
and nighttime sleep patterns as well as their sleep- related behaviors. 
 We developed models for sleep duration prediction with six machine 
learning algorithms using BISQ findings. The algorithms used in this 
study were the following: random forest, Gaussian Naïve Bayes, sup-
port vector machine, Extreme Gradient Boosting, logistic regression, 
and K- nearest neighbor. The measure used to compare the perfor-
mance of the proposed methods was the area under the receiver op-
erating characteristic curve (AUC) for total sleep duration of Korean 
infants.  
  Results :    For the analysis, 385 data was used. Among 385 subjects 
(mean 15.7 ± 10.4 months and the number of boys are 193. (50.16%) 
Subjects went to bed at about mean 21.9 ± 1.3 hr at night and woke 
up at around 7.51 ± 1.41 hr in the morning. The night sleep time 
duration was 9.65 ± 1.7 hr, and the total sleep time for a day was 
12.21 ± 2.21 hr. 
 Based on 13 hr of total sleep time, the machine learning models had 
an AUC ranging from 0.73~0.86, with extreme gradient boosting 
(AUC = 0.86) and random forest (AUC = 0.85) the top performing 
algorithms for prediction of sleep duration. Random forest showed 
the importance values which were sleep onset time (0.35) and wak-
ing time(0.25).          

  O054  |    Sarcopenic obesity is associated with 
obstructive sleep apnea: A population- based 
study 
     R.     Piovezan    1    ;     D.     Stevens    2    ;     H.     de   Sá Souza    1    ;     V.     D ' Almeida    1    ;     S.  
   Tufik    1    ;     D.     Poyares    1    
    1 Division of Sleep Medicine, Department of Psychobiology, Federal University 
of Sao Paulo., São Paulo, Brazil  ;       2 Adelaide Institute for Sleep Health: A Flinders 
Centre of Research Excellence, College of Medicine and Public Health, Flinders 
University., Adelaide, Australia   

      Introduction :    Evidence suggests increased body weight is associated 
with changes in sleep quality and quantity, as well as a higher risk 
of obstructive sleep apnea (OSA). However, investigations includ-
ing objective evaluations of sleep and body composition states are 
scarce. We aimed to evaluate the associations of poor sleep indica-
tors and OSA with body composition states in a sample from the 
general population.  
  Methods :    Data from the cohort EPISONO, in a representative 
sample from the city of São Paulo, Brazil. Questionnaires, actig-
raphy, and full in lab polysomnography assessed sleep; bioelectri-
cal impedance analysis evaluated body composition. Appendicular 
skeletal muscle mass adjusted for body mass index defined sarco-
penia (men < 0.789; women < 0.512); total body fat defined obesity 
(men > 30%, women > 40%); and the overlap between both condi-
tions defined sarcopenic obesity (SO). Final results were obtained by 
multiple multinomial logistic regression analysis.  

  Results :    359 adults (median [range] age, 59 [50–88] years; 212 
[59.1] female) were enrolled in the study. Obesity was detected in 
22.6% of the sample, sarcopenia in 5.6%, and SO in 16.2%. After 
controlling for covariates, no poor sleep indicator or sleep disor-
der was associated with obesity or sarcopenia. However, OSA was 
independently associated with SO (OR = 3.14, 95%CI = 1.49–6.61). 
Additionally, nocturnal hypoxemia was associated with both obe-
sity (aOR = 2.59, 95% CI = 1.49–4.49), and SO (OR = 2.92, 95% 
CI = 1.39–6.13).  
  Conclusion :    Participants with OSA were more likely to have SO, and 
those with nocturnal hypoxemia were more likely to have both obe-
sity and SO. The findings indicate both fat deposition and muscle 
mass decline may play a synergistic role in the development of OSA 
and suggest a more complex pathophysiologic relationship between 
adverse body composition and OSA, which may go beyond obesity 
and include lower lean mass. Future research appraising prospective 
evaluations and therapeutic strategies to reduce the clinical conse-
quences of OSA should simultaneously target adipose and muscle 
tissues.          

  O055  |    Sydney Sleep Biobank (SSB): 
Development of a research resource 
     K.     Sutherland    1,2,3    ;     N.     Sarkissian    1,2    ;     T.C.     Amis    3,4    ; 
    C.     Bennett    1,2    ;     A.S.L.     Chan    2,3    ;     M.     Chan    1,5    ;     C.M.     Chow    6    ; 
    P.     de   Chazal    ;     G.     Cohen    2    ;     K.     Kairaitis    3,4,7    ;     S.     Lambert    5    ; 
    A.B.     Lowth    1,2    ;     K.     Melehan    5    ;     A.     Piper    5    ;     D.     Wang    5    ; 
    J.R.     Wheatley    3,4,7    ;     K.K.H.     Wong    3,5    ;     W.     Wood    1,2    ;     B.     Yee    3,5    ; 
    P.A.     Cistulli    1,2,3    
    1 Sleep Research Group, Charles Perkins Centre, University of Sydney, Sydney, 
Australia  ;       2 Sleep Investigation Unit, Department of Respiratory Medicine, Royal 
North Shore Hospital, Sydney, Australia  ;       3 Faculty of Medicine and Health, 
The University of Sydney School of Medicine, Sydney, Australia  ;       4 Ludwig Engel 
Centre for Respiratory Research, Westmead Institute for Medical Research, 
Sydney, Australia  ;       5 Department of Respiratory & Sleep Medicine, Royal Prince 
Alfred Hospital, Sydney, Australia  ;       6 University of Sydney and Exercise Health 
& Performance Research Group, Faculty of Health Sciences, Sydney, Australia  ;  
     7 Department of Respiratory & Sleep Medicine, Westmead Hospital, Sydney, 
Australia   

      Introduction :    Sleep- disordered breathing (SDB) is heterogeneous 
in presentation and prognosis. Precision medicine approaches are 
needed, but require ‘big data’ to identify clinically meaningful phe-
notypes. Sleep laboratories routinely collect, but largely discard, a 
wealth of physiological signals, which in conjunction with pheno-
typic, biological, and health data could be immensely powerful. The 
Sydney Sleep Biobank (SSB) aims to create an extensive infrastruc-
ture to advance precision sleep medicine. We describe SSB infra-
structure progress to date.  
  Methods :    The SSB is a multi- disciplinary initiative of the Charles 
Perkins Centre, University of Sydney. Four sites (3 hospitals Royal 
North Shore, Royal Prince Alfred, Westmead; Westmead Institute 
of Medical Research) have opted to build SSB data collection into 
sleep laboratory routine. Participants consent to contributing 
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polysomnography (signals and scored variables), craniofacial mor-
phology via photography, a comprehensive questionnaire (symp-
toms, sleep behaviours, lifestyle factors, comorbidities), health 
data- linkage, and biological samples. Low burden biological samples 
for DNA (saliva), protein and metabolites (blood) are collected in all 
participants (Whatman ®  FTA ®  card). Funding for 1200 whole blood 
samples is secured through a NSW state biobank grant.  
  Results :    At the time of submission, the SSB has recruited 174 partici-
pants. Initial 2019 data indicate that of approached sleep laboratory 
patients, 65.4% consented. Questionnaire data indicate 84.5% of 
participants completed > 90% of the questionnaire.  
  Conclusions :    The SSB protocol has proved feasible, integrating into 
hospital clinical sleep laboratory programs. Recruitment is accelerat-
ing with planned additions of computerised- cognitive assessment, 
whole blood, and treatment data capture. We believe our data- 
capture model could be expanded to additional sites.  
        

  O056  |    Quality of service in paediatric sleep 
patients: Comparison of paper based versus 
online surveys 
     N.     Verginis    1    ;     M.     Davey    1,2    ;     G.     Nixon    1,2    
    1 Melbourne Children ' s Sleep Centre, Monash Children ' s Hospital, Melbourne, 
Australia  ;       2 Department of Paediatrics and The Ritchie Centre, Monash 
University, Melbourne, Australia   

      Introduction :    Paper- based Quality of Service data from the family 
of children undergoing polysomnography (PSG) has been routinely 
collected twice per year for four weeks for over ten years in our 
sleep centre. Online collection of Quality of Service data would be 
more efficient, provide greater anonymity, and enable continuous 
gathering of feedback. This study aimed to compare response rates 
of paper- based versus online Quality of Service surveys in a paediat-
ric sleep patient population, and to compare responses provided on 
key aspects of the service between the different collection methods.  
  Methods :    All patients attending for PSG were asked to complete 
the Quality of Service surveys using 3 conditions for a period of 
2 weeks each in early 2019: paper (morning after the PSG night); 
online hardcopy (parent given hard copy instruction sheet with link 
and QR code); online email (link and QR code emailed to parent the 
morning following the PSG). The survey covers many aspects of our 
service including perception of waiting times, the quality of infor-
mation provided, the facility environment, perception of the staff ' s 
performance and behaviour, and information regarding obtaining re-
sults. Ratings used a four point scale of “poor”, “good”, “very good” 
or “excellent”. Response rates were calculated for each collection 
method. Fisher ' s exact tests were used to compare responses to the 
survey between conditions.  
  Results :    Response rates were highest for the paper survey (35/40, 
87%), then online email (13/40, 32%), and online hardcopy (1/35, 
3%). Given the extremely poor response rate for the online hardcopy 

condition, comparison of responses was limited to paper versus on-
line email. Respondents were significantly more positive regarding 
the information provided about the sleep study in the online email 
condition than the paper condition (paper: 32% “excellent”, 50% 
“very good”, 18% “good”, 0% “poor” versus online email: 62% “excel-
lent”, 15% “very good”, 15% “good”, 8% poor,  p  < 0.05). There was no 
significant difference in responses for set- up staff regarding “attach-
ing the sensors and their relations with the child during this process” 
( p  = 0.7) or for the overnight staff regarding “removing sensors and 
their relations with the child during this process” ( p  = 0.9).  
  Discussion :    Our results suggest that using an online hardcopy or 
online email method of requesting Quality of Service information 
would lead to much poorer response rates than the current paper 
system. Different methods may result in slight differences in re-
sponses, possibly due to the timing of questionnaire completion, and 
so consistency of the collection method is important. Investigation 
of alternate methods of online data collection including texting a 
link to a mobile phone on the morning following the PSG, or hav-
ing an iPAD/tablet available onsite for completion of the survey is 
warranted.  
     

  SLEEP LOSS,  DRIVING AND COGNITIVE 
IMPAIRMENT     

  O057  |    Strategies used by passengers to 
improve the experience of long- haul flights 
     Y.S.     Bin    ;     S.     Ledger    ;     M.     Nour    ;     S.     Naismith    ;     E.     Stamatakis    ;     C.  
   Caillaud    ;     A.     Bauman    ;     P.     de   Chazal    ;     P.A.     Cistulli    ;     M.     Allman-
Farinelli    ;     S.     Simpson    
   Charles Perkins Centre, University of Sydney, Camperdown, Australia   

      Introduction :    Global growth in long- haul flights means an increasing 
need to mitigate jetlag and travel fatigue. Understanding what strat-
egies are currently used by passengers helps to inform the develop-
ment of new interventions.  
  Methods :    Passengers on flights of ≥9 hr duration into and out of 
Australia were surveyed post- flight. Changes to sleep and eating 
patterns, use of sleep aids, melatonin, caffeine, alcohol, physical 
activity, relaxation, light exposure, jetlag calculators, compression 
stockings, and other strategies were queried.  
  Results :    For  N  = 463 respondents (43% male; mean age 50,  SD  
16 years), leisure/holidays were the main reason for travel (45%), fol-
lowed by visiting friends and family (35%), and travelling for work/
business/study (17%). Responding was typical of flight cabin distri-
bution (72% economy, 13% premium, 15% business). Most common 
strategies before flight were eating healthily (32%), going outdoors 
for sunlight (24%) and engaging in physical activity (23%). Use of naps 
(60%), ear plugs/headphones (54%) and alcohol (38%) were most 
common during flight. After flight, changes in bed-  and wake- times 
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(50%), going outdoors for sunlight (47%), and changes in amount of 
sleep (45%) were most common. Hydration was a common strategy 
suggested by respondents (14–25%). Women, younger age groups, 
and passengers on direct flights were more likely to use strategies 
but there were no differences by reason for travel or flight cabin.  
  Conclusions :    Use of evidence- based strategies for jetlag was mod-
erate and suggests further intervention is required. Nearly all pas-
sengers changed some aspect of behaviour around flight suggesting 
interventions involving sleep, food/drink, and physical activity 
would be acceptable.  
        

  O058  |    Younger and older drivers show high 
risk of adverse on- road driving events following 
sleep loss 
     A.     Cai    1    ;     J.     Manousakis    1    ;     J.     Kuo    2    ;     C.     Beatty    1    ;     S.M.W.  
   Rajaratnam    1    ;     M.     Lenne    2    ;     M.E.     Howard    1,3    ;     C.     Anderson    1    
    1 Turner Institute of Brain and Mental Health, Monash University, Notting Hill, 
Australia  ;       2 Seeing Machines, Fyshwick, Australia  ;       3 Institute for Breathing and 
Sleep, Austin Health, Heidelberg, Australia   

      Introduction :    Impaired driving due to sleep loss is a major contribu-
tor to motor vehicle crashes (MVCs), and associated fatalities and 
serious injuries. While younger drivers are overrepresented in MVCs 
and have higher risk of sleep- related driving accidents, few studies 
have examined the impact of drowsy driving in older adults, espe-
cially in ecologically valid driving environments. We examined the 
effect of sleep deprivation on alertness and driving performance on 
a closed track loop simulating naturalistic driving, in younger and 
older adults.  
  Methods :    Seventeen younger adults (7 females; M = 23.82 yrs, 
 SD  = 3.17 yrs) and seventeen older adults (8 females; M = 56.76 yrs, 
 SD  = 5.13 yrs) completed two 2- hr afternoon drives around a closed 
track loop in a Seeing Machines’ instrumented vehicle including au-
tomotive grade driver monitoring technology, with a fully qualified 
instructor. One session occurred after a night of sleep deprivation, 
and one after a night of eight hours sleep opportunity. Physiological 
measures of drowsiness (PERCLOS - time with eyes closed [%]) and 
adverse driving outcomes (lane departures, near- crash events and 
drives terminated due to failure to safely maintain control of the ve-
hicle) were recorded.  
  Results :    In the sleep- deprived drive, both younger and older adult 
drivers demonstrated impaired driving performance indicated by 
14 near- crash events requiring instructor intervention, and 12 
of 34 (35%) sleep- deprived drives terminated early, compared to 
zero near- crash events or early terminations in the well- rested 
drive (Fischer ' s exact:  p  < .001). For the sleep- deprived drive, 
while older adults had fewer near- crash events (Fischer ' s exact: 
 p  = .013) and lane departures ( p  = .050) than younger adults, 
both older and younger adults had significantly higher incidences 
of lane departures in the sleep- deprived drive compared to the 

well- rested drive ( p  < .001). Despite this, we observed no differ-
ences in PERCLOS between the sleep- deprived and well- rested 
drive for either age groups ( p  > .1).  
  Conclusions :    While younger adults exhibit greater driving impair-
ment following sleep deprivation, we show that older adults have 
elevated risk for adverse driving outcomes following sleep depriva-
tion. As PERCLOS was not sensitive to sleep loss in this study, we will 
examine more sophisticated measures of ocular activity to capture 
early signs of drowsiness in drivers.  
        

  O059  |    Delineating the influence of orexin 
1 and 2 receptors on sleep architecture and 
aversive memory 
     L.     Jacobson    1,2    ;     M.     Brian    1,2,3    ;     L.     Cornthwaite-Duncan    1,2    ; 
    I.     Lin    1,2    ;     R.     Keenan    1,2    ;     H.     Daykin    1,2    ;     S.     Oberrauch    1,2    ; 
    D.     Hoyer    1,2,4    
    1 The Florey Institute of Neuroscience and Mental Health, Parkville, Australia  ;  
     2 University of Melbourne, Parkville, Australia  ;       3 The Australian National 
University, Canberra, Australia  ;       4 The Scripps Research Institute, La Jolla, United 
States   

      Introduction :    Dual orexin 1 (OX₁R) / orexin 2 (OX₂R) receptor an-
tagonists (DORAs) are a new class of hypnotic being investigated 
for insomnia in clinical studies, with one example currently mar-
keted. DORAs and OX₂R antagonists promote sleep, while OX₁R 
antagonists do not. Current literature suggests that OX₁R an-
tagonism when combined with OX₂R antagonism promotes rapid- 
eye movement (REM) over non- REM sleep (NREM). The specific 
contributions of OX₁R and OX₂R blockade to sleep architecture, 
however, remains to be elucidated. Similarly, the effect of orexin 
receptor antagonist- induced REM sleep on consolidation of emo-
tional memory, a proposed function of REM sleep, has not been 
investigated. The aim of this study was therefore to 1) define the 
dose- dependency of REM and NREM responses to combined 
doses of OX₁R and OX₂R antagonists and 2) compare the effect 
of orexin receptor antagonism versus zolpidem on extinction of a 
conditioned taste aversion in mice.  
  Methods :    Male C57Bl/6 mice were surgically implanted with elec-
troencephalogram (EEG) / electromyogram (EMG) head- mounts. 
Experiment 1: mice were orally administered increasing doses of 
the OX₂R antagonist MK1064 (10, 30, 100 mg/kg), alone or in com-
bination with an OX₁R antagonist (1- SORA- 51, 60 mg/kg). Animals 
acted as their own controls within each treatment versus vehicle. 
Polysomnographic (PSG) recording was obtained for 23 hr post- 
administration (Pinnacle Technologies Inc). In Experiment 2, a con-
ditioned taste aversion (CTA) to saccharin solution was generated 
by pairing the malaise- inducing agent lithium chloride (LiCl) with 
the first exposure to a saccharin solution. MK1064 (30 mg/kg) + 1- 
SORA- 51 (60 mg/kg), zolpidem (10 mg/kg) or vehicle were dosed 
daily after acquisition of the CTA. An unconditioned group treated 
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with vehicle served as a control for CTA extinction. Extinction was 
assessed using daily saccharin preference testing for 12 days after 
conditioning. PSG recordings were taken at baseline and after CTA 
acquisition, and at day 1 and day 13 of dosing.  
  Results :    Experiment 1: NREM, but not REM, was dose- dependently 
increased by MK1064 alone. Co- dosing 1- SORA- 51 with MK1064 
dramatically increased REM and also NREM, albeit to a lesser de-
gree than REM. Co- dosing of both antagonist, but not MK1064 
alone, also caused rebound reductions in both NREM and REM 
in the next inactive phase, even when the enhancement in NREM 
given by MK1064 alone (100 mg/kg) was approximately the same 
as that given by the combined dosing (MK1064 30 mg/kg, 1- 
SORA- 51 60 mg/kg). Experiment 2: LiCl conditioning increased 
REM and NREM in the subsequent light phase. MK1064 + 1- 
SORA- 51 increased NREM and REM during CTA extinction, but 
with a lesser effect on REM proximal to CTA (day 1) compared to 
distal (day 13). This was not the case for zolpidem which reduced 
REM and increased NREM similarly on days 1 and 13. Relative to 
unconditioned controls, CTA extinction was complete on day 9 for 
the MK1064 + 1- SORA- 51 group, day 11 for the CTA vehicle group 
and day 12 for zolpidem- treated mice.  
  Discussion :    Data confirmed that the OX₂R antagonist primarily en-
hances NREM in mice. In line with previous literature, combining 
OX₁R with OX₂R antagonism disproportionately favoured REM, but 
also enhanced the efficacy of OX₂R antagonism on NREM. Combined 
OX₁R/OX₂R antagonism, or the effect of this treatment on REM, 
may be responsible for rebound responses in REM and NREM. CTA 
acutely disrupted the REM- inducing effects of dual orexin receptor 
antagonism on REM but not NREM. The superiority of dual orexin 
receptor antagonism to zolpidem in enhancing extinction of an aver-
sive memory may indicate their potential as a therapeutic approach 
in disorders characterized by extinction deficits and comorbid in-
somnia, such as PTSD.  
        

  O060  |    Sleepy drivers, sleepy passengers: 
Ability to perceive sleepiness and crash risk in 
others 
     T.     Lo    1    ;     J.     Manousakis    1    ;     T.     Sundelin    2,3,4    ;     J.     Axelsson    2,3    ;     C.  
   Anderson    1    
    1 Monash University, Melbourne, Australia  ;       2 Karolinska Institutet, Stockholm, 
Sweden  ;       3 Stockholm University, Stockholm, Sweden  ;       4 New York University, New 
York, United States of America   

      Introduction :    Sleep loss is responsible for approximately 20% of all 
motor vehicle crashes, and a leading cause of serious injury or fatal-
ity on the road. As 1 in 4 road fatalities involve passengers, they 
should be more aware of the dangers of sleep loss and akin to drink 
driving, should avoid getting into a car with a sleep- deprived driver. 
To inform this proposed strategy, we examined (1) whether younger 
and older individuals could accurately perceive sleep loss in others, 

(2) if they related perceived sleepiness to decreased driving safety, 
and (3) how these assessments were altered after being awake for 
24- hr.  
  Methods :    Twenty- nine healthy adults (21–65 years, 44.4 ± 17.0 
years) rated 50 photographs from 25 ‘drivers’ (18–47 years, 
23.9 ± 5.9 years): one taken while alert and one while drowsy. 
Participant ' s rated the photographs for sleepiness (using the KSS 
scale), perceived driver safety and the likelihood of choosing to be 
a passenger in the car with that ‘driver’. These assessments were 
completed when well- rested and sleep deprived (12 vs. 24- hr of 
wakefulness).  
  Results :    Participants rated “drowsy” photos as sleepier than alert 
photos ( p  < .01). Perceptions of sleepiness were highly correlated 
with greater perceived unsafe driving risks ( r  = .86,  p  < .01) and lower 
likelihood of choosing to be a passenger ( r  = .77,  p  < .01), and these 
relationships were not altered by sleep deprivation ( r  = .85,  p  < .01, 
and  r  = .80,  p  < .01, respectively).  
  Conclusion :    These preliminary results suggest that passengers are 
able to perceive sleepiness in others, and relate perceptions of 
sleepiness with driving risks, even when they themselves are sleep 
deprived. Education campaigns aimed at prompting passengers to 
consider the sleepiness or prior sleep history of their driver before 
choosing to be a passenger in a vehicle may prove critical to reducing 
the road toll.  
        

  O061  |    Do people know when they ' re sleepy? 
The temporal profile of subjective and objective 
alertness changes 
     J.     Manousakis    ;     N.     Mann    ;     K.     Jeppe    ;     C.     Anderson    
   Turner Institute Of Brain And Mental Health, Monash University, Notting Hill, 
Australia   

      Introduction :    There is currently great debate as to whether indi-
viduals can self- monitor their performance, and whether subjective 
sleepiness increases at the same rate as objective drowsiness. We 
aimed to examine the temporal relationships between subjective 
and objective measures of drowsiness across 40 hr of continuous 
wakefulness.  
  Method :    Eighteen healthy older adults (10 male; Mage = 21.44 yrs, 
 SD  = 3.24 yrs) underwent 40 hr of wakefulness, completing a 
Karolinska Sleepiness Scale (KSS), and 10- min Psychomotor Vigilance 
Task (PVT) bi- hourly. Microsleeps and Slow Eye Movements (SEMs) 
were recorded from continuous EEG and EOG monitoring. The time 
course of impairment was examined by calculating unique threshold 
scores for each participant, based on a z- score of zero for overall 
performance across the 40 hr. Correlations between KSS and ob-
jective measures were calculated at each time point to examine the 
single- point association between subjective and objective measures, 
and cross- correlations were used to examine associations with at 
various time- lags.  
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  Results :    As a group, KSS increased 16 hr post- wake (at habitual bed-
time) with a threshold of 6.23, which was 2 hr prior to the increase in 
PVT lapses ( p  < .001; threshold = 14); and 3.5 hr prior to the increase 
in Microsleeps ( p  < .001; threshold = 6) and SEMs ( p  < .001; thresh-
old = 13). The relationship between KSS and objective measures was 
positively associated with time since wake ( r  > .508,  p  < .037), such 
that the KSS was more strongly associated with objective meas-
ures with increasing time awake. For the group, relationships were 
strongest with a time- lag of zero, however between participants 
there was large amount of variation in optimal lag times.  
  Discussion :    Subjective sleepiness increases prior to objective per-
formance deficits and physiological sleepiness, most likely to initi-
ate the habitual onset of sleep. Healthy individuals are able to resist 
the effects of sleepiness to maintain attention until approximately 
18–20 hr of wakefulness. Contrary to popular belief, as the drive for 
sleep becomes more pronounced, subjective ratings of sleepiness 
become more aligned with objective performance, showing that in-
dividuals are able to accurately self- monitor objective drowsiness 
and increased time awake.  
        

  O062  |    The impact of sleep loss on sustained 
and transient attention: An EEG study 
     L.     Shenfield    1    ;     V.     Beanland    1,2    ;     A.     Filtness    3    ;     D.     Apthorp    4,5    
    1 Research School of Psychology, The Australian National University, Canberra, 
Australia  ;       2 Department of Psychology, University of Otago, Dunedin, New 
Zealand  ;       3 Centre for Accident Research and Road Safety, Queensland 
(CARRS- Q), Queensland University of Technology, Brisbane, Australia  ;       4 Research 
School of Computer Science, The Australian National University, Canberra, 
Australia  ;       5 School of Psychology, The University of New England, Armidale, 
Armidale, Australia   

     Historically, when investigating the impact of sleep loss on cognitive 
function, attention has often been viewed as a singular construct, 
and has reliably shown deterioration under conditions of reduced 
sleep. The current research aims to challenge this notion. In Study 
1, we sought to investigate the impact of sleep loss on two discrete 
forms of attention: i) vigilant attention, which requires that an in-
dividual sustain attention over an extended period of time, and ii) 
transient attention, in which an individual exercises attention for 
only a brief, specific time. In a repeated- measures design, partici-
pants ( n  = 24) attended two sessions, one after sleep restriction 
(5 hr’ sleep) and one after normal sleep, counterbalanced. During 
both sessions, participants undertook a vigilant attention task (the 
Psychomotor Vigilance Task; PVT) and a transient attention task (the 
Attentional Blink; AB). Interestingly, results suggested that sleep re-
striction impaired performance on the PVT, but not the AB, suggest-
ing selective effects of sleep restriction on sustained attention. 
 The second study sought to investigate the neural underpinnings 
of these findings using EEG. In Study 2, participants ( n  = 24) had 
EEG recorded on a Compumedics Neuroscan NuAmps 40- channel 
EEG system during resting state, and during the AB and PVT tasks. 

Behavioural results replicated those found in Study 1, and spectral 
analysis of the EEG resting state data showed both decreases in 
central alpha and increases in right central delta activity after sleep 
restriction. Individual differences in both PVT reaction time and 
subjective sleepiness (measured by the Karolinska Sleepiness Scale) 
were predicted by increases in right central delta and decreases in 
right central alpha. These findings challenge traditional impressions 
of attentional impairment following sleep loss, and hold important 
implications regarding the way in which we treat sleep loss clinically, 
and in our everyday lives.         

  O063  |    Sleep- wake change in cognitively 
impaired older adults with subsyndromal 
depression 
     B.     Tran    ;     J.     Pye    ;     L.     Mowszowski    ;     H.     LaMonica    ;     E.     Castle    ;     S.  
   Naismith    ;     S.     Duffy    
   University of Sydney, Sydney, Australia   

      Background and Aims :    Major depression (MD) is an independent 
risk factor for dementia and is prevalent in individuals with Mild 
Cognitive Impairment (MCI). Subsyndromal depressive symptoms 
are clinically significant, however, it is unknown whether these 
symptoms are associated with sleep- wake dysfunction and circadian 
disturbance as commonly seen in cognitively impaired older adults 
who present with MD. As such, this study aimed to investigate the 
relationship between sleep disturbance, circadian activity rhythms 
and depressive symptoms in older adults with MCI.  
  Methods :    Participants were recruited from the Healthy Brain 
Ageing Clinic at the Brain and Mind Centre, and underwent com-
prehensive psychiatric, medical and neuropsychological assessment 
as well as 14- day actigraphy monitoring. Actigraphy data were fur-
ther analysed via cosinor and nonparametric methods. Self- reported 
symptoms of depression were assessed via the 15- item geriatric de-
pression scale (GDS- 15). Participants meeting diagnostic criteria for 
current MD were excluded from analysis.  
  Results :    A total of 59 participants (mean age = 69 yrs) who had mild 
depressive symptoms (GDS- 15 score = 1–5) were recruited. Of these 
participants, seven participants were taking antidepressant medica-
tion at the time of assessment. Across all participants, age and mini- 
mental state examination score were not significantly correlated 
with depression symptoms. However, depression symptoms were 
significantly correlated with sleep onset variability ( p  = 0.007), total 
sleep time variance ( p  = 0.021) and circadian variability in activity 
intensity ( p  = 0.048). Furthermore, higher GDS- 15 scores were asso-
ciated with a decreased average amount of activity during the most 
active 10- hr period of each day, over 14 days ( p  = 0.026).  
  Discussion :    Outcomes of this study demonstrate that subsyndromal 
depressive symptoms are associated with sleep- wake change and 
decreased daytime activity in cognitively impaired older adults. As 
sleep and mood disturbances are independently linked to poorer 
clinical outcomes, these findings have important clinical implications. 
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Future research exploring the effect of interventions and the longi-
tudinal relationship with clinical trajectory is now warranted.  
     

  SUPPLEMENTS AND STR ATEGIES     

  O064  |    Effects of atomoxetine combined with 
different anti- muscarinics on OSA severity and 
upper airway physiology 
     A.     Aishah    1    ;     R.     Lim    1    ;     J.     Carberry    2    ;     D.J.     Eckert    2    
    1 NeuRA/ UNSW, Randwick, Australia  ;       2 Adelaide Institute for Sleep Health/ 
Flinders University, Bedford Park, Australia   

      Introduction :    Recent data indicate that a combination of noradren-
ergic and anti- muscarinic agents can improve upper airway muscle 
function during sleep and markedly reduce obstructive sleep apnoea 
(OSA) severity. However, only a few agents have been studied in hu-
mans. Thus, this study investigated the effects of the noradrenergic 
agent atomoxetine combined with two different anti- muscarinics 
(with varying receptor selectivity) on OSA severity.  
  Methods :    10 people with OSA completed a double- blind, rand-
omized, placebo- controlled, crossover trial that involved 3 over-
night in- laboratory sleep studies (each separated by ~1 week). 
Immediately prior to sleep, each participant received either ato- sol 
(80 mg atomoxetine + 5 mg solifenacin succinate) or ato- bip (80 mg 
atomoxetine + 2 mg biperiden hydrochloride) or placebo. OSA se-
verity (AHI), oxygen saturation (SaO2), other polysomnography 
parameters and the respiratory arousal threshold (via epiglottic 
manometry) were compared between conditions. Subjective sleepi-
ness was assessed each morning 30- mins after awakening using the 
Karolinska Sleepiness Scale (KSS).  
  Results :    Neither drug combination altered the AHI compared to 
placebo (ANOVA  p  = 0.63). However, ato- sol resulted in a switch 
towards reduced frequency of obstructive apnoeas (13 ± 14 vs. 
22 ± 17 events/hr; mean ±  SD ,  p  = 0.04) with increased frequency of 
hypopneas (38 ± 21 vs. 24 ± 18 events/hr,  p  = 0.006) during NREM 
sleep and improved overnight SaO2 nadir versus placebo (83 ± 4 
vs. 80 ± 8%,  p  = 0.03). Both ato- sol and ato- bip reduced subjective 
sleepiness versus placebo (KSS = 4.3 ± 1.4 vs. 4.3 ± 2.2 vs. 5.6 ± 1.6 
 p  = 0.046) and tended to reduce REM sleep (0[0, 16] vs. 3[0, 17] vs. 
17[8, 26]% TST,  p  = 0.05). There was no change in the arousal thresh-
old between conditions (ANOVA  p  = 0.41). Both drug combinations 
were well tolerated.  
  Conclusions :    These findings are consistent with a modest im-
provement in upper airway function with ato- sol in people with 
OSA albeit to a much lesser extent compared to recently published 
data of atomoxetine+oxybutynin which had major reductions in 
REM sleep.  
        

  O065  |    Oral cannabis: Can it be a substitute 
for the treatment of insomnia under naturalistic 
conditions? 
     S.     Ambwani    1    ;     R.     Kaur    2    ;     N.     Hasan    2    ;     P.     Raghav    1    ;     A.     Mathur    2    
    1 All India Institute of Medical Sciences, Basni, Phase - 2 Jodhpur (Rajasthan) 
India, Jodhpur, India  ;       2 Dr. S. N. Medical College, Jodhpur, India   

      Introduction :    Oral Cannabis is one of the common substances of 
abuse worldwide. Globally, efforts are being made to legalize cannabis 
owing to its highly claimed therapeutic value but equivalent to it are 
the concerns about its adverse effects which are hindering exploita-
tion of its therapeutic value. Several studies have indicated that can-
nabis improves sleep and also reduces pain. Such findings may open 
new avenues for patients suffering from sleep difficulties and pain 
management. In the present study, the effect of oral cannabis on vari-
ous aspects of health including sleep and effect on pain was studied.  
  Methods :    Study Site: Urban and Rural Jodhpur. Ethical clearance was 
obtained from the institutional ethics committee. Informed voluntary 
consent was obtained from all. Sampling technique: In the urban area, 
the study population was selected from different wards. Information 
about the hot spots for cannabis consumption was collected from 
the key informant of the area. In the rural area, a village from one of 
the ten blocks was selected randomly. Only those aged 20 years and 
above were included in the study. Participants did not receive any 
compensation for participation. Meetings were held with the com-
munity leaders to explain the purpose and rationale of the study and 
to promote community involvement. Snowballing technique was em-
ployed to identify interviewees who use Cannabis or were affected 
by Cannabis use. A key informant was asked to introduce the team 
to Cannabis users. The team contacted those people, who were then 
asked to introduce other people. This was continued until no new 
people can be reached or no new information will be obtained. 
 Data collection: Trained interviewers conducted the interview by 
using a structured questionnaire to collect data. All interviews were 
conducted in a manner to assure full privacy and confidentiality. 
The general questionnaire included detailed queries on Cannabis 
use, on demographic characteristics e.g. residential history, occupa-
tion, education, marital status, and medical history. Detailed data on 
Cannabis use was collected. 
 Statistical analysis: The information collected through the question-
naire was entered into an appropriate database. The data was ana-
lyzed using SPSS 21.0.  
  Results :    Among the psychological effects, the most prominent ef-
fect of oral cannabis consumption was excessive sleep (91.75%), eu-
phoria (95.88%) and desire to speak more (87.63%). Use of painkillers 
was reduced in cannabis consumers since cannabis itself is known to 
have an analgesic effect. The most common symptom of cannabis 
withdrawal was a feeling of restlessness (46.93%). 
 The other effects of cannabis consumption on various body systems 
were not very significant. In the gastrointestinal tract, the most 
common occurrence of cannabis consumption was gastric emptying 
(95.88%), diarrhea (100%) and gain of appetite (95.88%). The gain in 
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weight was observed in 63% of users. There was so significant effect 
on libido and immunity.  
  Discussion & Conclusion :    The present study shows that cannabis 
consumption by oral route promotes the sleep & euphoria which 
gives the additional benefit of using it in pain management. It does 
not lead to harmful adverse effects. Most commonly used drugs for 
post- surgical and chronic pain is opioids but data has shown that in 
countries where cannabis is legalized, the mortality rate due to the 
overdose of opioids is significantly lowered. Although further stud-
ies are `required to elucidate the head to head comparison on opi-
oids and cannabis to establish these claims.          

  O066  |    High dose zopiclone does not 
change OSA severity, the arousal threshold or 
genioglossus muscle responsiveness 
     S.     Carter    1,2    ;     J.     Carberry    1,2,3    ;     R.     Grunstein    4,5,6    ;     D.J.     Eckert    1,2,3    
    1 Neuroscience Research Australia, Randwick, Australia  ;       2 School of Medical 
Science, University of New South Wales, Randwick, Australia  ;       3 Adelaide Institute 
for Sleep Health, Adelaide, Australia  ;       4 Woolcock Institute of Medical Research, 
Sydney, Australia  ;       5 School of Psychology, Faculty of Science, Brain and Mind 
Centre and Charles Perkins Centre, Sydney, Australia  ;       6 Royal Prince Alfred 
Hospital and Sydney Local Heath District, Sydney, Australia   

     Previous studies of standard doses of hypnotics in obstructive sleep 
apnoea (OSA) show either no change or a reduction of OSA severity 
measured via the apnoea- hypopnoea index (AHI). A 1- month trial of a 
standard dose of nightly zopiclone (7.5 mg) modestly reduced the AHI 
versus baseline without changing other sleep parameters or next- day 
sleepiness. However, this reduction was not significant when com-
pared to the placebo arm. Therefore, this study aimed to determine 
the effects of a higher dose of zopiclone (15 mg) on the AHI, arousal 
threshold, genioglossus muscle responsiveness and next- day alert-
ness in selected people with OSA (low- moderate arousal thresholds 
without major overnight hypoxaemia). We hypothesised that high- 
dose zopiclone would reduce the AHI via greater increases in the 
respiratory arousal threshold, but that this may come at the expense 
of increased hypoxaemia and next- day impairment. 
 28 participants (AHI = 29 ± 20 events/hr) were studied during two 
in- laboratory polysomnographies with an epiglottic pressure cathe-
ter and genioglossus electromyography. Participants received either 
15 mg of zopiclone or placebo according to a double- blind, ran-
domised, crossover design (ACTRN12617000988358). Sleepiness 
(KSS) and alertness via the AusEd driving simulator task were as-
sessed each morning. 
 The AHI did not change from placebo to zopiclone (29 ± 20 vs. 
27 ± 22 events/hr,  p  = 0.54). Arousal threshold, genioglossus mus-
cle responsiveness and other sleep parameters also did not change 
nor did the majority of measures of next- day sleepiness (5 ± 2 vs. 
6 ± 2 KSS,  p  = 0.19) and alertness. Contrary to our hypothesis, high- 
dose zopiclone does not systematically reduce OSA severity, upper 
airway physiology or next- day alertness. The mechanisms for these 
unexpected findings require further investigation.         

  O067  |    Reboxetine and hyoscine butylbromide 
reduce obstructive sleep apnoea severity 
     R.     Lim    1    ;     L.     Messineo    1,2    ;     R.     Grunstein    3    ;     J.     Carberry    1,2    ; 
    D.J.     Eckert    1,2    
    1 NeuRA/UNSW, Randwick, Sydney, Australia  ;       2 Adelaide Institute for Sleep 
Health, Flinders University, Bedford Park, Australia  ;       3 Woolcock/Sydney 
University, Glebe, Australia   

      Introduction :    We have recently shown that the noradrenergic agent 
reboxetine combined with the anti- muscarinic hyoscine butylbro-
mide improves upper airway function during sleep in healthy individ-
uals. However, the effects of this drug combination on OSA severity 
is unknown. Accordingly, the aim of this study was to investigate the 
combined effects of reboxetine plus hyoscine butylbromide on OSA 
severity.  
  Methods :    12 people with OSA aged 52 ± 13 years, BMI = 30 ± 5 kg/
m² completed a double- blind, randomised, placebo- controlled, 
crossover trial (ACTRN12617001326381). Two in- laboratory sleep 
studies were performed separated by approximately 1- week. Each 
participant received either 4 mg of reboxetine + 20 mg hyoscine bu-
tylbromide or placebo just prior to sleep. Polysomnography param-
eters were compared between conditions.  
  Results :    Reboxetine plus hyoscine butylbromide significantly re-
duced OSA severity. For example, the apnoea/hypopnoea index 
reduced by (mean ±  SD ) 18 ± 18 events/hr from 51 ± 32 to 33 ± 22 
events/hr,  p  = 0.006 and the nadir oxygen saturation improved by 
6 ± 5% from 82 ± 5 to 88 ± 2%,  p  = 0.002. The drug combination 
increased the proportion of N2 sleep compared to placebo (51 ± 11 
vs. 39 ± 11%,  p  < 0.001) and reduced REM sleep (4 ± 6 vs. 17 ± 10, 
 p  = 0.002) without changing the % of N1 or SWS.  
  Conclusions :    These findings provide further support for the impor-
tant role that noradrenergic and anti- muscarinic processes have on 
upper airway function during sleep and the potential for pharmaco-
therapy to target these mechanisms to treat OSA.  
        

  O068  |    Magnesium supplementation for 
restless legs syndrome and periodic limb 
movement disorder: A systematic review 
     N.     Marshall    1,2    ;     Y.     Serinel    2,3    ;     R.     Killick    2    ;     J.     Child    1    ;     I.     Raisin    1    ;     C.  
   Berry    1    ;     T.     Lallukka    4    ;     R.     Wassing    2    ;     R.     Lee    5    ;     R.     Ratnavadivel    5    ; 
    H.     Vedam    6    ;     R.     Grunstein    2,7    ;     K.K.H.     Wong    2,7    ;     C.     Hoyos    1,2    ;     E.  
   Cayanan    1,2    ;     M.     Comas    2    ;     J.     Chapman    2    ;     B.     Yee    2,7    
    1 University of Sydney, Sydney, Australia  ;       2 Woolcock Institute, Sydney, Australia  ;  
     3 Nepean Hospital, Sydney, Australia  ;       4 University of Helsinki, Helsinki, Finland  ;  
     5 Gosford Hospital, Gosford, Australia  ;       6 Liverpool Hospital, Liverpool, Australia  ;  
     7 Royal Prince Alfred Hospital, Sydney, Australia   

     Magnesium supplementation is often suggested for restless legs 
syndrome (RLS) or period limb movement disorder (PLMD) based 
on anecdotal evidence that it relieves symptoms and because it is 
also commonly recommended for leg cramps. We aimed to review 
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all articles reporting the effects of magnesium supplementation on 
changes in RLS and/or PLMD. We conducted a systematic search 
looking for all relevant articles and then two reviewers read resulting 
article titles and abstracts to identify relevant studies. Eligible studies 
were scored for their quality as interventional trials. We found 855 
abstracts and 16 of these could not be definitively excluded for not 
addressing all aspects of our research question. Seven of those arti-
cles were unlocatable and 1 was ineligible which left 8 studies with 
relevant data. One was a randomised placebo- controlled trial, three 
were case series and four were case studies. The RCT did not find a 
significant treatment effect of magnesium but may have been under-
powered. After quality appraisal and synthesis of the evidence we 
were unable to make a conclusion as to the effectiveness of magne-
sium for RLS/PLMD. It is not clear whether magnesium helps relieve 
RLS or PLMD or in which patients groups any benefit might be seen.         

  O069  |    Cannabis use patterns for sleep 
disorders in Australia: A subanalysis of an online 
cross- sectional survey 
     A.     Suraev    1,2    ;     C.     Hoyos    2    ;     L.     Mills    3,5    ;     I.     McGregor    1    ; 
    M.     Bravo    3,5    ;     T.     Arkell    1    ;     M.     Benson    1    ;     N.     Lintzeris    3,4,5    
    1 Lambert Initiative for Cannabinoid Therapeutics, Brain and Mind Centre, 
University of Sydney, Sydney, Australia  ;       2 Woolcock Institute of Medical 
Research, University of Sydney, Sydney, Australia  ;       3 Drug and Alcohol Services, 
South East Sydney Local Health District, Sydney, Australia  ;       4 Division Addiction 
Medicine, Faculty Medicine and Health, Sydney, Australia  ;       5 NSW DACRIN (Drug 
and Alcohol Clinical Research and Improvement Network), Sydney, Australia   

      Introduction :    Community interest and uptake of cannabis use for 
medicinal purposes is growing in Australia, but consumer views 
and patterns of use, particularly for sleep disorders, are poorly 
understood.  
  Methods :    We administered an anonymous, cross- sectional online 
survey, known as the ‘Cannabis as Medicine Survey’ (CAMS- 18), to a 
convenience sample of adults who self- reported using cannabis for 
medicinal reasons in the past 12 months. Participants were recruited 
through online social media and at professional and consumer fo-
rums; data was collected September 2018 – March 2019.  
  Results :    A total of 1,311 people responded to the survey, with only 
2.7% obtaining their cannabis legally highlighting a continued reli-
ance on illicit sources. Six hundred and eighty- four (52%) participants 
self- reported using cannabis to manage sleep problems with 122 
(9.3%) reporting a sleep disorder as their main condition for using 
cannabis; most common being all- cause insomnia (74%). The latter 
group comprised mostly men (75%), with a mean age of 41.8 years 
( SD , 13.2 years) who had used cannabis for medicinal reasons on a 
mean of 15 of the previous 28 days ( SD , 10.2 days). Sleep problems 
were highly comorbid with conditions such as pain, mental health 
and/or substance abuse. Participants reported high levels of clinical 
effectiveness for sleep problems with the most common side- effects 
being dry mouth (77%), increased appetite (75%) and drowsiness/
sedation (70%); 12% met criteria for severe cannabis use disorder.  

  Discussion :    Sleep is a very common problem in a diverse range of 
chronic health conditions such as pain, depression, and anxiety. This 
survey indicates that many Australians are using cannabis to effec-
tively improve sleep problems which may have a bi- directional thera-
peutic effect on the primary condition (e.g. pain). The findings also 
raise important questions about drug tolerance and the impact of 
cannabis withdrawal on sleep. As prescribing rates for medicinal can-
nabis rise exponentially each year in Australia, it is important that we 
better understand how cannabis affects sleep and next- day function.       

  THE UPPER AIRWAY: SURGERY AND OR AL 
APPLIANCE THER APY     

  O070  |    Mandibular advancement splint 
efficacy is higher but tolerance lower in people 
without lateral wall tendon 
     L.     Brown    1,2    ;     L.     Juge    1    ;     P.     Burke    1    ;     K.     Sutherland    3,4    ;     D.J.     Eckert    1    ; 
    P.A.     Cistulli    3,4    ;     L.E.     Bilston    1    
    1 NeuRA, Randwick, Australia  ;       2 Prince of Wales Hospital, Randwick, Australia  ;  
     3 Royal North Shore Hospital, St Leonards, Australia  ;       4 Sydney University, 
Camperdown, Australia   

      Introduction :    Mandibular advancement increases the lateral dimen-
sions of the nasopharynx via a direct connection between the lat-
eral upper airway and the ramus of the mandible (Brown et al. Sleep 
2013; 36:397–404). The aim of this study was to investigate whether 
a tendinous lateral connection influences the mechanical properties 
of the lateral walls, airway dimensions and treatment response.  
  Methods :    Detailed pharyngeal MRI of 105 people with obstruc-
tive sleep apnoea were examined to identify the presence of a ten-
dinous connection between the mandible and the lateral airway. 
Length of the tendinous tract and airway dimensions were meas-
ured in the neutral and advanced positions using a temporary de-
vice. Participants were supplied with a custom- fitted Mandibular 
advancement splint (MAS) and treatment response was assessed 
after acclimatization.  
  Results :    63% of participants had a tendinous lateral connection. 
The amount of possible mandibular advancement was greater in 
the non- tendon group (4.6 ± 1.4 mm absent vs. 4.0 ± 1.2 mm pre-
sent,  p  = 0.04) with midline antero- posterior airway dimension also 
greater (1.6 ± 1.7 mm non- tendon vs. 0.6 ± 2.3 mm,  p  = 0.04). The 
non- tendon group were more likely to have a complete response 
to MAS (treatment AHI < 10 events/hr, 44% vs. 32%) but were less 
likely to complete acclimatization (69% vs. 88%, χ2 (3) = 10.578, 
 p  = 0.014).  
  Conclusion :    A tendinous lateral tract was associated with smaller 
achievable amount of mandibular advancement. People without de-
tectable tendon were more likely to have a complete response to 
MAS treatment, but were less likely to tolerate MAS for reasons that 
are incompletely understood.          
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  O071  |    Bilateral Hypoglossal Nerve Stimulation 
for treatment of obstructive sleep apnoea 
     P.     Eastwood    1,2    ;     M.     Barnes    3,4    ;     S.     Mackay    5,6    ;     J.R.     Wheatley    7,8,9    ; 
    D.R.     Hillman    1,2    ;     X.     Nguyen    10,11    ;     R.     Lewis    12,13    ;     M.     Campbell    3,4    ; 
    B.     Petelle    14    ;     J.     Walsh    1,2    ;     A.     Jones    5,6,15    ;     C.     Palme    16,17    ;     A.  
   Bizon    18    ;     N.     Bertolus    19,20    ;     K.     Maddison    1,2    ;     L.     Laccourreye    18    ; 
    G.     Raux    21    ;     K.     Denoncin    21    ;     V.     Attali    22,23    ;     F.     Gagnadoux    24,25    ;     S.  
   Launois    22,26    
    1 Centre for Sleep Science, University of Western Australia, School of Human 
Sciences, Crawley, Australia  ;       2 West Australian Sleep Disorders Research 
Institute, Sir Charles Gairdner Hospital, Department of Pulmonary Physiology 
and Sleep Medicine, Nedlands, Australia  ;       3 Institute for Breathing and Sleep, 
Austin Hospital, Heidelberg, Australia  ;       4 University of Melbourne, Parkville, 
Australia  ;       5 Illawarra ENT Head & Neck Clinic, Wollongong, Australia  ;  
     6 Wollongong Hospital, Illawarra Shoalhaven Local Health District (ISLHD), 
Wollongong, Australia  ;       7 Westmead Hospital, Department of Respiratory and 
Sleep Medicine, Westmead, Australia  ;       8 University of Sydney at Westmead 
Hospital, Westmead, Australia  ;       9 Ludwig Engel Centre for Respiratory Research, 
The Westmead Institute for Medical Research, Westmead, Australia  ;       10 Hopital 
St Antoine, Unité de Somnologie et Fonction Respiratoire, St Antoinne, France  ;  
     11 Sorbonne Université, INSERM, UMRS1158 Neurophysiologie Respiratoire 
Expérimentale et Clinique, Paris, France  ;       12 Royal Perth Hospital, Dept. 
Otolaryngology, Head & Neck Surgery, Perth, Australia  ;       13 Hollywood Private 
Hospital, Nedlands, Australia  ;       14 Sorbonne Université, Service ORL Chirurgie 
de la Face et du Cou, Hôpital Tenon, AP- HP, Paris, France  ;       15 University of 
Wollongong, Graduate School of Medicine, Wollongong, Australia  ;       16 University 
of Sydney at Westmead Hospital, Westmead, Australia  ;       17 Westmead 
Hospital, The Department of Otolaryngology Head Neck Surgery, Westmead, 
Australia  ;       18 University Hospital of Angers, Dept. Otolaryngology, Head & 
Neck Surgery, Angers, France  ;       19 AP- HP, Groupe Hospitalier Pitié- Salpêtrière 
Charles Foix, Service des Pathologies du Sommeil (Département ‘R3S’), Paris, 
France  ;       20 AP- HP, Groupe Hospitalier Pitié- Salpêtrière Charles Foix, Service de 
Stomatologie et Chirurgie Maxillo- faciale, Paris, France  ;       21 Nyxoah S.A., Mont- 
Saint- Guibert, Belgium  ;       22 Sorbonne Université, INSERM, INSERM, UMRS1158 
Neurophysiologie Respiratoire Expérimentale et Clinique, Paris, France  ;       23 AP- HP, 
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Sommeil (Département ‘R3S’), Paris, France  ;       24 University Hospital of Angers, 
Department of Respiratory and Sleep Medicine, Angers, France  ;       25 University 
of Angers, INSERM UMR 1063 ‘SOPAM’, Angers, France  ;       26 Hopital St Antoine, 
Unité de Somnologie et Fonction Respiratoire, Paris, France   

      Introduction :    Hypoglossal Nerve Stimulation (HGNS) can decrease 
Obstructive Sleep Apnea (OSA) severity via tongue contraction and 
decreased upper airway collapsibility. To assess the safety and effec-
tiveness at 6 months post- implantation of a novel device delivering 
bilateral HGNS to treat OSA: the Genio™ system.  
  Methods :    This prospective, open- label, non- randomized, single- 
arm treatment study was conducted at eight centres in three coun-
tries (Australia, France, UK). Primary outcomes were the incidence 
of device- related Serious Adverse Events (SAEs) and change in the 
Apnea- Hypopnea Index (AHI). The secondary outcome was the 
change in the 4% Oxygen Desaturation Index (ODI). Additional out-
comes included measures of sleepiness, quality of life, snoring, and 
device use. This trial was registered with ClinicalTrials.gov, number 
NCT03048604.  
  Results :    From 27 implanted participants (63% male, aged 
55.9 ± 12.0 years, BMI 27.4 ± 3.0 kg/m²), 22 completed the proto-
col. At 6 months, AHI decreased from 23.7 ± 12.2 to 12.9 ± 10.1, 
a mean change of 10.8 events/hr [ p  < 0.001]; ODI decreased from 

19.1 ± 11.2 to 9.8 ± 6.9, a mean change of 9.3 events/hr [ p  < 0.001]. 
Daytime sleepiness (ESS,  p  = 0.0113) and sleep- related quality of 
life (FOSQ- 10,  p  = 0.0157) both significantly improved. The number 
of bed partners reporting loud, very intense snoring, or leaving the 
bedroom due to participant snoring decreased from 96% to 35%. 
Ninety- one percent of participants reported device use > 5 days per 
week, and 77% reported use for >5 hr per night. No device- related 
SAE occurred during the 6- months post- implantation period.  
  Conclusions :    Bilateral HGNS using the Genio™ system can reduce 
OSA severity and improve quality of life with an acceptable safety 
profile.          

  O072  |    Modelling the upper- airway: A 
precursor to personalised surgical interventions 
for the treatment of sleep apnoea 
     L.     Hingley    1    ;     A.     Jeiranikhameneh    1    ;     S.     Beirne    1    ;     S.-E.     Holmes    2    ; 
    A.     Jones    1,2    ;     R.     Lewis    3    ;     G.     Peoples    1    ;     S.     Sayyar    1    ;     P.     Eastwood    4    ; 
    G.     Wallace    1    ;     S.     MacKay    1,2    
    1 University of Wollongong, Wollongong, Australia  ;       2 Illawarra Shoalhaven Local 
Health District, Wollongong, Australia  ;       3 Hollywood Medical Centre, Nedlands, 
Australia  ;       4 University of Western Australia, Perth, Australia   

      Introduction :    Passive components of the human upper airway like 
size, shape and composition, predispose the airway to collapse, 
which can lead to obstructive sleep apnoea. The aim of this study 
was to develop and test a benchtop model capable of replicating 
such complexity and mimic the different forms of upper airway col-
lapse in these patients.  
  Methods :    The upper airway models, based upon in vivo cross- 
sectional area imaging data, were printed via a customised pneu-
matic extrusion 3D system. The pressure and planes of collapse 
were manipulated to represent those conditions observed in sleep 
apnoea patients. First, the pressure flow relationships were stud-
ied by inserting the collapsible airways into a module that allowed 
the chamber pressure around the airways to be increased. Second, 
nickel and iron magnetic polymers were printed onto the airway in 
order to investigate the alteration of the airway collapse. Finally, the 
force produced by the interaction of the magnetic polymer and the 
magnetic module was studied using a force transducer.  
  Results :    The model airways collapsed at physiologically relevant 
pressures (5.32–9.58 cmH₂O). Nickel and iron magnetic polymers 
substantially increased the pressure of the airway collapse (7.38–
17.51 cmH₂O). Peak forces between 48.59 and 163.34 cN initially 
registered between 6.8 and 9.7 mm.  
  Conclusion :    This model of the human upper airway enables inves-
tigations on airflow characteristics and wall compliance as they 
relate to obstructive sleep apnoea. In addition, the possibility of 
patient- centric replicas for tailored treatments, such as the pro-
duction of an implantable polymer for surgical intervention, are 
achievable.          
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  O073  |    Distributions of OSA therapy outcomes 
based on a trial oral appliance and/or supine 
avoidance 
     D.     Levendowski    1    ;     D.     Munafo    2    ;     S.     Clark    2    ;     B.     Hevener    2    ;     D.C.  
   Arista    3    ;     T.     Morgan    3    
    1 Advanced Brain Monitoring, Inc., Carlsbad, United States  ;       2 Sleep Data, San 
Diego, United States  ;       3 Sleep Alliance, San Diego, United States   

      Introduction :    This study characterized OSA treatment responder 
phenotypes based on oral appliance (OA) therapy and/or supine 
avoidance.  
  Methods :    142 patients (age 54 + 12.8 years, 40% female) with a pre- 
treatment AHI ≥5 and failed CPAP were included in this retrospec-
tive analysis. All patients were fitted with a Trial- OA to assess the 
likelihood of response to OA therapy. The Trial- OA was advanced to 
70% of the distance from neutral bite to maximum protrusion with 
fixed vertical mouth opening. Females were fitted with either 5.5 or 
6.5 mm vertical dimension of occlusion (VDO) and males fitted with 
a 6.5 or 8 mm VDO, depending on tongue scalloping. All patients un-
derwent a two- night home sleep study with the pre- treatment base-
line on Night- 1 and with the Trial- OA on Night- 2. OA response was 
based on ≥30% or ≥40% reduction from a pre- treatment AHI < 20 
or ≥20, respectively. Positional OSA (POSA) required the ration of 
the overall to non- supine AHI ≥1.4 with ≥20 min of non- supine time. 
Two- tailed Chi- squared and  t - test analyses were used to identify 
group differences.  
  Results :    Sixty- six percent of patients responded to the Trial OA. 
Positional obstructive sleep apnea (POSA) was observed in 70% of 
responders and 48% of non- responders. The odds of a POSA patient 
being an OA responder was 2.5 ( p  < 0.02, 95% CI range 1.2–5.4). 
 The Type 1 responder phenotype included 41% of the cohort who 
responded to OA with no residual POSA; 20% achieved an efficacy 
equivalent to CPAP (i.e., AHI < 5 events/hr) and 32% of the cohort 
had an AHI < 10 events/hr. Type 2 included 16% who responded 
to OA with residual POSA. Based on the non- supine AHI, the ad-
dition of supine avoidance could reduce the AHI by an additional 
60 ± 21%; with half then having a non- supine AHI < 5. Type 2 in-
cluded 9% of the cohort who slept < 20 min supine so POSA could 
not be determined. 
 These patients, however, would likely benefit from supine avoid-
ance. Type 3 included 11% of the cohort who did not respond to 
OA but had POSA at baseline. Supine avoidance in this group could 
result in a mean reduction in overall AHI of 66 ± 20% with half having 
a non- supine AHI < 5. Type 3 included four cases in which the OA 
reduced the non- supine AHI into POSA range, with the non- supine 
AHIs being 65 ± 24% less than the overall AHIs. Type 4 included 20% 
of the cohort that did not respond to OA and had non- positional 
OSA. Type 4 patients had significantly greater body mass than those 
who were OA responders with no residual POSA ( p  < 0.003).  
  Conclusions :    The combination of oral appliance and/or supine avoid-
ance therapies could effectively treat 80% of the patients (all but Type 
4) with 39% potentially achieving an outcome equivalent to CPAP (i.e., 

AHI < 5). Based on the Trial- OA, approximately 66% of patients would 
benefit from OA therapy (Types 1 & 2) and 39% could benefit from 
supine avoidance (Types 2 and 3). Patients with POSA are more likely 
to respond to OA therapy, a finding consistent with a previous report.          

  O074  |    MRI analysis of tissue and airway 
volumes following upper airway surgery for 
Obstructive Sleep Apnoea 
     A.     Lowth    1,2    ;     K.     Sutherland    1,2    ;     N.     Antic    3    ;     S.     Carney    4    ;     P.G.  
   Catcheside    3    ;     C.L.     Chai-Coetzer    3,5    ;     M.     Chia    6    ;     J.-C.     Hodge    7    ; 
    A.     Jones    8,9    ;     R.     Lewis    10    ;     S.     Mackay    11    ;     N.     McArdle    12    ;     R.D.  
   McEvoy    3,5    ;     E.     Ooi    13    ;     A.     Pinczel    3    ;     G.     Rees    6    ;     B.     Singh    13    ;     N.  
   Stow    14    ;     E.     Weaver    15    ;     C.     Woods    13    ;     A.     Yeo    16    ;     P.A.     Cistulli    1,2    
    1 Department of Respiratory Medicine and Sleep, Royal North Shore Hospital, 
St Leonards, Australia  ;       2 Charles Perkins Centre, Faculty of Medicine and 
Health, University of Sydney, Sydney, Australia  ;       3 Adelaide Institute for Sleep 
Health, College of Medicine and Public Health, Flinders University, Bedford 
Park, Australia  ;       4 Southern ENT, Flinders Private Hospital, Adelaide, Australia  ;  
     5 Respiratory and Sleep Services, Southern Adelaide Local Health Network, 
Flinders Medical Centre, Bedford Park, Australia  ;       6 The Memorial Hospital, North 
Adelaide, Australia  ;       7 ENT Department, Royal Adelaide Hospital, North Terrace, 
Australia  ;       8 Department of Respiratory Medicine, Wollongong Hospital, Illawarra 
Shoalhaven Local Health District, Wollongong, Australia  ;       9 School of Medicine, 
University of Wollongong, Wollongong, Australia  ;       10 Hollywood Medical Centre, 
Nedlands, Australia  ;       11 Illawarra ENT Head and Neck Clinic, Wollongong, 
Australia  ;       12 West Australian Sleep Disorders Research Institute, Dept of 
Pulmonary Physiology & Sleep Medicine, Sir Charles Gairdner Hospital, Nedlands, 
Australia  ;       13 Department of Otolaryngology Head and Neck Surgery, Flinders 
Medical Centre, College of Medicine and Public Health, Flinders University, 
Bedford Park, Australia  ;       14 Sydney Centre for Ear Nose and Throat, Frenchs 
Forest, Australia  ;       15 Department of Otolaryngology/Head and Neck Surgery, 
University of Washington, Staff Surgeon, Seattle Veterans Affairs Medical Center, 
Seattle, USA  ;       16 Department of Thoracic Medicine, Royal Adelaide Hospital, 
North Terrace, Australia   

     Primary analysis of data from the Sleep Apnea Multilevel Surgery 
(SAMS) trial has shown significant improvement in Obstructive 
Sleep Apnoea (OSA) severity in patients undergoing modified uvu-
lopalatopharyngoplasty and minimally invasive tongue volume 
reduction. However, the anatomical effects of this surgery and rela-
tionship to OSA improvement have not been investigated. We aimed 
to quantify pharyngeal changes following surgery. 
 51 OSA patients were randomised to surgical intervention. Upper 
airway MRI (T1- weighted) was performed at baseline and 6 months 
post- surgery. Scans were used to create 3- dimensional volumetric 
models of the tongue (genioglossus muscle), soft palate, and phar-
yngeal airway space by manual segmentation. Volume changes were 
compared by paired  t - test, and relationship with AHI change as-
sessed using Spearman ' s correlation. 
 Preliminary analysis of 15 subjects has been completed to date (Age: 
41.5 ± 11.0 years [mean ±  SD ]); BMI: 31.9 ± 4.2 kg.m -2 ; 73.3% male). 
AHI was confirmed to improve in this subset (baseline:50.7 ± 23/hr, 
6- month:17.6 ± 9.0/hr,  p  < 0.001) with no weight change observed 
( p  = 0.85). No change was observed in MRI volumetric models of the 
tongue (baseline:97.2 ± 18.2 cm3, 6- month:98.1 ± 17.5 cm3,  p  = 0.90), 
soft palate (baseline:9.5 ± 2.3 cm3, 6- month:7.9 ± 1.7 cm3,  p  = 0.058), 
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or airway space (baseline:19.0 ± 5.9 cm3, 6- month:16.1 ± 4.5 cm3, 
 p  = 0.12). Correlation analysis showed no relationship between 
changes in these volumes and AHI change. Analysis was performed 
by a single operator, blind to pre-  or post- operative status, with good 
intra- rater reliability (ICC 0.85–0.99,  N  = 5). 
 Preliminary analysis did not identify significant changes in 3D MRI 
modelled pharyngeal volumes 6 months after multilevel upper air-
way surgery. Work is ongoing to complete volumetric analysis, 3D 
mandibular dimensions, and measurement of craniofacial structures.         

  O075  |    Treatment usage patterns across the 
first 60 days of oral appliance therapy: A cluster 
analysis 
     K.     Sutherland    1,2    ;     F.R.     Almeida    3    ;     T.     Kim    4    ;     E.     Brown    5,6    ; 
    F.     Knapman    5,7    ;     A.B.     Lowth    1,2    ;     J.     Ngiam    2    ;     J.     Yang    4    ;     L.E.  
   Bilston    5,7    ;     P.A.     Cistulli    1,2    
    1 Sleep Research Group, Charles Perkins Centre & Northern Clinical School, 
Faculty of Medicine and Health, University of Sydney, Sydney, Australia  ;  
     2 Department of Respiratory Medicine, Royal North Shore Hospital, Sydney, 
Australia  ;       3 Department of Oral Health Sciences, Faculty of Dentistry, 
University of British Columbia, Vancouver, Canada  ;       4 Charles Perkins Centre & 
School of Mathematics and Statistics, University of Sydney, Sydney, Australia  ;  
     5 Neuroscience Research Australia, Sydney, Australia  ;       6 Prince of Wales Hospital, 
Sydney, Australia  ;       7 University of New South Wales, Sydney, Australia   

      Introduction :    Oral Appliance (OA) therapy compliance is measure-
able through commercially available temperature- sensing data chips. 
We hypothesised that although group data reflects good OA compli-
ance, there are likely subtypes of treatment users. Understanding 
treatment usage in the acclimatisation period may provide opportu-
nity for early intervention to improve long- term usage. We aimed to 
1) identify OA usage patterns over the first 60 days, and 2) identify 
predictors of treatment usage.  
  Methods :    Participants with OSA (AHI ≥ 10/hr) were recruited for 
a study of OA therapy with embedded compliance chip (DentiTrac, 
Braebon). Participants were included if they had 60 days of down-
loadable compliance data ( N  = 58). Compliance data (5 min readings 
across 60 days) was used in a hierarchical cluster analysis to group 
participants with similar usage patterns. A Random forest classifi-
cation model was used to predict group membership from clinical 
and compliance data, and, to identify the number of days needed to 
predict user usage patterns.  
  Results :    Three user groups were identified and named ‘consistent 
users’ ( N  = 28), ‘patchy users’ ( N  = 19) and ‘non- users’ ( N  = 11). There 
was no difference in patient characteristics (age, gender, BMI, AHI, 
Epworth Sleepiness Score [ESS]) or treatment changes (ΔAHI, ΔESS) 
between groups. The first twenty days of data was identified as optimal 
to predict 60- day user group (90% accuracy). The strongest predictors 
of user group included average wear time and number of days missed.  
  Conclusions :    More granular analysis of OA compliance data suggests 
there are treatment user subtypes. Our data suggest that 60- day 
usage can be identified after twenty days of treatment.          

  O076  |    The effect of upper airway surgery 
on the underlying physiological causes of 
obstructive sleep apnoea 
     A.-M.     Wong    1,2    ;     S.     Landry    2    ;     S.A.     Joosten    1,2    ;     L.     Thomson    2    ; 
    S.     Sands    2,3    ;     D.     Mansfield    1,2    ;     A.     Turton    1    ;     J.     Stonehouse    1    ;     G.  
   Burgess    1    ;     A.     Hays    1    ;     G.S.     Hamilton    1,2    ;     B.A.     Edwards    2    
    1 Monash Health, Melbourne, Australia  ;       2 Monash University, Melbourne, 
Australia  ;       3 Brigham and Women ' s Hospital, Boston, United States of America   

      Introduction :    Upper airway surgery (UAS) is often recommended 
as a treatment for patients with obstructive sleep apnoea (OSA) 
who cannot tolerate continuous positive airway pressure (CPAP). 
Unfortunately, the efficacy of UAS can be highly variable and there 
are no reliable clinical predictors of which patients are likely to have 
their OSA resolved following UAS. The key to providing robust pre-
dictors of OSA resolution following UAS is to recognise that OSA is 
caused by multiple interactive anatomical and non- anatomical traits 
[i.e. i) ability of airway muscles to reopen the airway; ii) respiratory 
arousal threshold; and iii) ventilatory control system sensitivity -  
loop gain]. Importantly, it is unknown how surgery alters these traits 
which may impact treatment efficacy. Therefore, we aimed to exam-
ine the effect of UAS on the OSA trait(s) and whether knowledge of 
these traits can assist in predicting success to surgery (i.e. responder 
analysis).  
  Methods :    In an on- going prospective study, 19 OSA patients 
scheduled for UAS (i.e. uvulopalatopharyngoplasty ± tongue cobla-
tion ± tonsillectomy ± nasal surgery) have been studied before and 
3- months post- surgery. In each condition, participants underwent 
clinical polysomnography to determine OSA severity and research 
polysomnography to measure the OSA traits using a validated 
technique that manipulates a participant ' s CPAP level and assesses 
the accompanying changes in ventilation. Values are presented 
as mean ± standard error of the mean (SEM). For the responder 
analysis, responders were defined as having a reduction in apnoea- 
hypopnoea index (AHI) ≥ 50% from baseline.  
  Results :    Surgery reduced both the AHI (44.2 ± 6.1 vs. 25.5 ± 5.8 
events/hr;  p  = 0.02) and Epworth sleepiness scale (median [in-
terquartile range]:11 [10–14] vs. 7 [3–10];  p  < 0.001). There was a 
strong trend for surgery to improve upper airway collapsibility 
(−15.6 ± 12.8 vs. 22.0 ± 15.3 %eupnoeic ventilation;  p  = 0.07) but had 
no impact on the non- anatomical traits. Notably, the improvement 
in AHI was positively correlated with improvement in collapsibility 
(pre and post- surgery values available in  n  = 17;  p  = 0.005;  r  2  = 0.42). 
Responder analysis is underway.  
  Discussion :    Our preliminary findings suggest that UAS likely im-
proves upper airway collapsibility but has no impact on the non- 
anatomical traits causing OSA. A final analysis with the remaining 
4 participants (i.e.  n  = 23) and responder analysis will be conducted 
and presented at the conference.  
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  P001  |    Barriers to sleep in patients hospitalised 
with an acute exacerbation of chronic obstructive 
pulmonary disease 
     G.     Adabi    1    ;     D.     O ' Driscoll    1,2    ;     R.     Ogeil    1    ;     D.     Lubman    2    ;     A.  
   Young    1,2    
    1 Eastern Health, Melbourne, Australia  ;       2 Monash University, Melbourne, 
Australia   

      Background :    Sleep deprivation   has detrimental   effects on health in-
cluding neurocognitive impairment, immunosuppression and more 
recently, delayed recovery from illness has been recognised. Despite 
this, the acute hospital environment is often not conducive to good 
sleep, with multiple patient- related and environmental factors po-
tentially reducing the quantity and quality of sleep. AECOPD are one 
of the most common reasons for hospitalisation with over 70,000 
admissions in Australia in 2016 with a huge burden on the healthcare 
system locally and internationally. Barriers to good sleep in the acute 
medical ward are poorly understood with most research conducted 
in an ICU setting with little understanding of the extent and impact 
of sleep disturbance in this patient population. This pilot study aims 
to assess patient- related and environmental factors contributing to 
poor sleep in patients admitted to a general respiratory ward with 
an AECOPD  
  Methods :    Twenty patients are being recruited with inclusion cri-
teria being admission to an acute general respiratory ward with an 
AECOPD. One group ( n  = 10) of patients will be located in a sin-
gle room with a door situated away from the nursing station (‘pro-
tected’), with the other group ( n  = 10) located in a shared room, 
without a door, in front of the nursing station (‘unprotected’). 
Standardised questionnaires will be administered assessing sleep 
quality, sleep disturbance, pain and mood. Nursing shift schedules, 
medication charts and medical notes will be reviewed to identify op-
erational disruptions. Light and sound levels will be using a sound 
monitor (Lutron) and a light datalogger (Sper Scientific) Patients will 
have wrist actigraphy (Actiwatch Spectrum PRO) to further assess 
their rest and activity cycles during their hospital admission includ-
ing their sleep time. Analysis will compare the sound and light condi-
tions between the two rooms and determine whether this impacts 
on a patient ' s sleep quality.  

  Progress to date :    To date 4 patients have been recruited with the 
remainder to be completed over next 8 weeks.  
  Intended outcome and impact :    This pilot study aims to identify 
barriers to sleep (patient- related and environmental) in patients 
hospitalised with an AECOPD. Results may direct future research, 
including possible interventions and hospital protocols, which may 
optimise sleep quality and efficiency to improve clinical outcomes.          

  P002  |    Predictors of weight loss in obesity and 
obstructive sleep apnoea 
     T.     Altree    1    ;     D.J.     Bartlett    1    ;     N.     Marshall    1,2    ;     C.     Hoyos    1,4    ;     C.  
   Phillips    1    ;     C.     Berry    2    ;     Y.     Serinel    1    ;     K.K.W.     Wong    1,3    ;     B.     Yee    1,3    ;     R.  
   Grunstein    1    ;     E.     Cayanan    1,2    
    1 Sleep and Circadian Research Group, Woolcock Institute of Medical Research, 
University of Sydney, Glebe, Australia  ;       2 Sydney Nursing School, The University 
of Sydney, Camperdown, Australia  ;       3 Department of Respiratory and Sleep 
Medicine, Royal Prince Alfred Hospital, Camperdown, Australia  ;       4 School of 
Psychology, Brain and Mind Centre, Camperdown, Australia   

      Background :    Obesity is a common, reversible, and well- established 
risk factor for Obstructive Sleep Apnoea (OSA) [1, 2]. Obesity also ex-
acerbates the metabolic and cardiovascular comorbidities associated 
with OSA [3, 4]. Therefore, obesity has been identified as an important 
treatment target in the management of OSA. Consistent predictors of 
obesity treatment outcomes in obstructive sleep apnoea (OSA) have 
not been identified. Weight loss with a very low energy diet (VLED) has 
been shown to effectively reduce body weight in OSA. Identification 
of variables predictive of VLED success would be clinically valuable.  
  Methods :    We assessed data previously collected for a single- centre, 
open- label trial designed to assess tolerability, efficacy and feasibil-
ity of a weight loss and weight loss maintenance program in obese 
patients with OSA, the results of which have been published else-
where [5]. Men and women aged 18–65 years with at least mild OSA 
(AHI ≥ 5 events/hr) and obesity (BMI ≥ 30 kg/m 2 ) were included. 
All patients underwent a 2 month VLED, followed by randomisation 
to a 10 month weight- loss maintenance diet consisting of either the 
Low Glycaemic Index High- Protein (LGHP) or the Australian Guide 
to Healthy Eating (AGHE) diet. Baseline actigraphy, in- lab polysom-
nography (PSG), blood and urine tests, and various psychological and 
behavioural variables were measured. Spearman correlation analysis 
was performed to determine correlations between baseline vari-
ables and weight loss at 2, 12, and from 2 to 12 months.  
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  Progress to date :    All data has been analysed. 44 patients were en-
rolled in the study. 42 completed the 2- month VLED intervention, 
and 39 completed the weight loss maintenance diets. At 2 months, 
average weight loss was 12.9 kg (95% CI: 11.2–14.6). At 12 months, 
average weight loss from baseline was 10.1 kg (−12.5 to −7.6) in the 
LGHP group, and 9.5 kg (−12.0 to −6.9) in the AGHE group. Waist 
circumference ( r s = −0.54,  p  = 0.0002) was strongly correlated with 
absolute weight loss at 2 months, and the work domain of the Impact 
of Weight of Quality of Life (IWQOL) score was strongly correlated 
with absolute, and percentage weight loss at 2 months ( r s = −0.6997, 
 p  = 0.0534;  r s = −0.78565,  p  = 0.02 respectively). Several low and 
moderate correlations between baseline variables and weight 
change at 0–12 months and 2–12 months were identified.  
  Intended outcome and impact :    These are the first results to show 
an association between weight loss and baseline variables in obese 
patients undertaking dietary intervention. Several biological, psycho-
logical, and behavioural variables have been identified as potential 
predictors of weight loss and weight loss maintenance. We intend that 
these results will inform larger studies. Results may also aid clinicians 
to make decisions regarding likelihood of success of certain weight- 
loss diets, and highlight modifiable variables that clinicians may target 
to increase the likelihood of weight loss with dietary interventions. 
 1. Peppard, P.E., N.R. Ward, and M.J. Morrell, The impact of obe-
sity on oxygen desaturation during sleep- disordered breathing. Am J 
Respir Crit Care Med, 2009. 180(8): p. 788–793. 
 2. Newman, A.B., et al., Progression and regression of sleep- 
disordered breathing with changes in weight: the Sleep Heart Health 
Study. Arch Intern Med, 2005. 165(20): p. 2408–2413. 
 3. Ford, E.S. and R.S. Cooper, Risk factors for hypertension in a na-
tional cohort study. Hypertension, 1991. 18(5): p. 598–606. 
 4. Rimm, E.B., et al., Body size and fat distribution as predictors of 
coronary heart disease among middle- aged and older US men. Am J 
Epidemiol, 1995. 141(12): p. 1117–1127. 
 5. Cayanan, E.A., et al., Maintenance diets following rapid weight 
loss in obstructive sleep apnea: a pilot 1- year clinical trial. J Sleep 
Res, 2018. 27(2): p. 244–251.          

  P003  |    Identifying and stratifying risk of 
postoperative cardiorespiratory complications in 
obstructive sleep apnoea 
     M.     Azzopardi    1    ;     G.     Cadby    2    ;     N.     McArdle    1,3,4    ;     B.     Singh    1,3,4    ;     D.R.  
   Hillman    1,3,4    
    1 Department of Pulmonary Physiology & Sleep Medicine, Sir Charles Gairdner 
Hospital, Perth, Australia  ;       2 Centre for Genetic Origins of Health and Disease, 
School of Biomedical Sciences, University of Western Australia, Perth, Australia  ;  
     3 West Australian Sleep Disorders Research Institute, Sir Charles Gairdner 
Hospital, Perth, Australia  ;       4 School of Human Sciences, University of Western 
Australia, Perth, Australia   

      Background :    Patients with obstructive sleep apnoea (OSA) are at 
increased risk of postoperative cardiorespiratory complications. 
However, to date, attempts to stratify this risk have been inadequate 

and appropriate resource allocation for safe postoperative care of 
patients with OSA is therefore poorly defined. The utility of poly-
somnography (PSG) in risk assessment has been based predomi-
nantly on the Apnoea- Hypopnoea index (AHI), however other PSG 
parameters, especially those that reflect high cortical arousal thresh-
olds to respiratory disturbances may be more relevant to the post-
operative setting. This study aims to a) determine the relationship 
between OSA diagnosis and risk of postoperative cardiorespiratory 
complications and b) explore which PSG indices, independently or 
based on their interaction with each other and/or clinical measures, 
best identify such risk.  
  Methods :    A consecutive cohort of 9728 adults undergoing in- 
laboratory PSG at a tertiary hospital for possible OSA between 
01/08/2002 and 20/06/2013. Patients who underwent surgery 
with general anaesthesia between 2 years before and 5 years after 
PSG will be included. Linked Western Australian hospital morbidity 
data will be used to assess the primary outcome of postoperative 
cardiorespiratory complications and secondary outcomes includ-
ing ICU transfer, length of stay and all cause mortality. The primary 
analysis will examine the association of PSG indices with outcomes 
whilst accounting for other risk factors for these outcomes including 
age, gender, BMI and co- morbidities.  
  Progress to date :    Approval for the study has been obtained from 
the Department of Health WA Human Research Ethics Committee 
(RGS0000002884). PSG and other clinical and anthropometric infor-
mation at the time of diagnostic assessment has been linked to da-
tabases held by the West Australian Department of Health through 
the West Australian Data Linkage System. De- identified ICD- 10 event 
codes for all relevant hospital admissions are currently being analyzed.  
  Intended outcome and impact :    We hypothesize that risk of post-
operative cardiorespiratory complications in patients with OSA 
will be better characterized by PSG parameters that reflect high 
cortical arousal thresholds to respiratory disturbances than by 
AHI. Better risk stratification will allow more targeted and ef-
ficient use of resources to mitigate postoperative risk. Such an 
outcome would have important implications for perioperative risk 
assessment.          

  P004  |    A 5 year audit on NIV titration studies 
performed: Reviewing workload, indications, 
ventilation settings & demographics 
     P.     Balakrishnan    ;     J.     Oh    ;     C.     Little    ;     P.     Lee    
   The Centre for Sleep Disorders and Respiratory Failure, St George Hospital, 
Sydney, Australia   

      Background :    Our busy tertiary hospital based sleep laboratory 
has been performing a substantial number of non- invasive ventila-
tion (NIV) titration studies using the different modes of ventilation 
for years. This retrospective audit is to evaluate the trend of NIV 
titration studies workload, clinical indications, ventilation settings 
outcome and patient related demographics including the source of 
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referrals. The rationale is to advance the future service delivery of 
titration studies, specifically NIV for our local health district.  
  Methods :    We reviewed and analysed the sleep reports and medical 
records of all the patients who underwent NIV titration studies from 
January 2014 to December 2018. 
 Progress to date: There were a total of 411 NIV titration studies per-
formed over the 5 years period audited. It revealed that Respiratory/
Sleep physicians were the main referring specialty group. The age of 
patients who had undergone NIV titration studies ranged between 
22 and 96 years old. The BMI of patients ranged from underweight 
to morbidly obese, between 10.9 and 73.8 kg/m 2 . A wide variety 
of clinical indications for the request of NIV titration studies were 
noted. This included OSA, central sleep apnoea, chronic hypoven-
tilation syndromes/sleep- related hypoventilation, neuromuscular 
disorders, chest wall disorders, COPD, review of NIV settings and 
others. Modes of ventilation of titration studies performed included 
bi- level positive airway pressure (Bi- level PAP), average volume as-
sured pressure support (AVAPS) and adaptive supportive ventila-
tion (ASV). Detailed statistical data of the pressures range including 
other NIV settings for particular clinical indications and for the rest 
of above parameters will be completed in due time. 
 Intended outcome and impact: On conclusion of the data analysis, 
we hope to draw meaningful conclusions of the workload increment 
over the years along with enlightening the laboratory staff on future 
directions of our NIV titration service. There is a great concern for 
meticulous workforce planning to not only provide enough labora-
tory personnel support but also improving the service gap of pro-
viding timely and adequate Respiratory/Sleep physicians follow ups. 
We may be able to identify areas where resources are needed along 
with making a concerted effort to help expand our already over-
stretched clinical service to meet the demand.          

  P005  |    GP referral changes following new MBS 
item numbers for sleep studies: A retrospective 
audit 
     A.     Barnett    ;     G.     Fong    ;     K.     Sriram    
   Gold Coast University Hospital, Gold Coast, Australia   

      Background :    On the first of November 2018 the government in-
troduced new Medicare Benefits Schedule (MBS) item numbers 
for sleep studies with the intention of giving a greater opportunity 
for general practitioners (GPs) to diagnose and manage uncompli-
cated obstructive sleep apnoea (OSA). It is anticipated that this will 
change the pattern of referrals made to specialist sleep services at 
public hospitals, resulting in more complex patients with manage-
ment problems being referred. This outcome may have implications 
for service delivery and planning within sleep units across Australia. 
This study ' s aim was to review the referrals made by GPs to special-
ist sleep services at the Gold Coast University Hospital pre and post 
the introduction of the new MBS item numbers to determine how 
the patients being referred have changed.  

  Methods :    Retrospective audit of GP referrals made to the Gold 
Coast Hospital sleep service in January and February 2018 (pre- 
MBS item number changes) and in January and February 2019 (post 
MBS item number changes).  
  Progress to date (Results – study complete) :    In the audited pre- MBS 
two- month period (Jan 2018–Feb 2018) the sleep service received 
67 referrals while in the audited post- MBS period (Jan 2019–Feb 
2019) there were 80 referrals. Most referrals were for males (57% 
and 63% respectively) with Mean ±  SD  age being 57 ± 13 and 
58 ± 15 years respectively. The post- MBS referrals contained the 
results of a patients’ Epworth Sleepiness Score more often than the 
pre- MBS referrals (29% vs. 10%,  p  = 0.007). More patients were re-
ferred for OSA diagnosis and management compared to non- OSA 
sleep disorders in the post- MBS period compared to the pre- MBS 
period (94% vs. 82%,  p  = 0.038). A higher proportion of patients in 
the post- MBS period had undergone home/private sleep laboratory 
tests compared to the pre- MBS period (75% vs. 58%,  p  = 0.035) and 
more patients were referred for sleep disordered management ver-
sus diagnosis in the post- MBS period (75% vs. 42%,  p  = 0.035). There 
was no difference in the pre- MBS and post- MBS referrals with re-
gards to number of medications (6 ± 5 vs. 5.3 ± 4.9,  p  = 0.33), medi-
cal co- morbidities (5 ± 3.7 vs. 4.9 ± 4,  p  = 0.744), information about 
previous management of sleep disorders (67% vs. 60%,  p  = 0.39), 
occupation (28% vs. 15%,  p  = 0.07) and recent history of sleepiness 
while driving or accidents (2% vs. 1%,  p  = 0.59).  
  Intended outcome and impact (Conclusion – study complete) : 
   Following the MBS item number changes, referrals to Gold Coast 
University Hospital sleep services have increased 20% while the nature 
of the referrals has changed from predominantly diagnostic problems 
of sleep discorded breathing to management problems of GP diag-
nosed sleep disordered breathing. The complexity of the patients being 
referred has been stable over the two time periods investigated. These 
findings are in keeping with GPs taking a greater role in the diagnosis of 
OSA prior to referral to specialist sleep services in the post MBS item 
number change period. This information may allow sleep units to better 
anticipate the needs of patients being referred into the future.  
        

  P006  |    Short- term APAP and CPAP loans at the 
Gold Coast University Hospital: A retrospective 
chart audit 
     A.     Barnett    1    ;     R.     Shibu    2    ;     K.     Sriram    1    
    1 Gold Coast University Hospital, Woolloongabba, Australia  ;       2 Griffith University 
Medical School, Southport, Australia   

      Background :    Continuous positive airway pressure (CPAP) and au-
tomatic positive airway pressure (APAP) machines are occasionally 
loaned to patients in order to bridge them onto a long- term treat-
ment. CPAP machines are most often lent to patients on a short- 
term basis to allow them to qualify for Queensland Health Sleep 
Disorders Program (QHSDP) provisioned machines. APAP machines 
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are most often lent to patients who were unable to complete a CPAP 
treatment study due to study availability or due to previously failed 
CPAP studies. Anecdotally, it has been observed that some lent ma-
chines are not returned. It is also unknown if lending these machines 
result in a positive long- term clinical outcomes. This study ' s aim was 
to review the clinical history of patients who had acquired a CPAP or 
APAP loan to determine machine loan data/return status and long- 
term clinical outcomes.  
  Methods :    Retrospective chart audit of all CPAP and APAP loans 
from 1st January 2017 to 30th June 2017.  
  Progress to date (Results – project complete) :    During the audit pe-
riod there were 17 CPAP loans and 17 APAP loans. 
 13 (76.5%) CPAP loans were provided to patients to bridge them to 
a QHSDP issued CPAP machine, whilst 2 (11.8%) loans were to as-
sist patients in accessing the New South Wales (NSW) Enable pro-
gram for CPAP machine provision. 2 (11.8%) machines were loaned 
on a compassionate basis for therapeutic management of sleep 
apnoea. 88.2% of the CPAP machines were returned. Excluding 
the machines that were not returned, the average loan periods for 
QHSDP indications, Enable indications, and for compassionate rea-
sons were 68.1 days, 38.5 days and 42 days respectively. The overall 
average loan period was 62.4 days. 8 patients (47%) were eventually 
established on long- term CPAP therapy, whilst 6 (35%) were non- 
compliant and 2 (12%) died in the following 12 months. 1 patient ' s 
compliance could not be ascertained. 
 Of the APAP loans, 15 (88.2%) were to determine a fixed CPAP pres-
sure, while 2 (11.8%) were loaned to bridge patients to a QHSDP 
issued machine. 88.2% of the APAP machines were returned. After 
exclusion of two outliers who did not return the machine, the av-
erage loan period to determine treatment pressure was 21.8 days, 
whereas average APAP loan period for QHSDP indications was 
28.0 days. The overall average loan period was 22.2 days. 7 (41.2%) 
of the APAP loans resulted in patients being established on long- 
term CPAP therapy. 6 of the APAP loans did not result in patients 
being established on CPAP treatment, usually due to treatment non- 
compliance (5) or death (1). 4 patients were lost to follow- up.  
  Intended outcome and impact (Conclusion – project complete) : 
   Just over 1 in 10 CPAP and APAP machines lent to patients are 
never returned. Less than half (47%) of CPAP loans resulted in 
the desired clinical outcome of long- term treatment while even 
less (41.2%) of patients who were lent the more expensive APAP 
machines resulted in the desired clinical outcome of long- term 
treatment. These results indicate that lending Queensland Health 
CPAP and APAP machines involves significant risk of machine loss 
and usually does not result in a positive clinical outcome. The in-
dications and process of loaning equipment to patients need to 
be reviewed with the aim of improving outcomes and minimising 
machine loss.  
        

  P007  |    Dysfunctional breathing treated with 
CPAP in newly diagnosed obstructive sleep 
apnoea: A prospective cohort study 
     A.     Barnett    1    ;     K.B.     Sriram    1    ;     K.     Hay    2    ;     G.     Simpson    3    
    1 Gold Coast University Hospital, Southport, Australia  ;       2 QIMR Berghofer Medical 
Research Institute, Herston, Brisbane, Australia  ;       3 Cairns Hospital, Cairns, 
Australia   

      Background :    Dysfunctional breathing is common in patients being 
investigated for obstructive sleep apnoea (OSA). Continuous posi-
tive airway pressure (CPAP) is an effective treatment for OSA; how-
ever, it is currently unknown if it improves symptoms associated with 
dysfunctional breathing in patients with OSA. This study ' s aim was 
to determine if CPAP prescribed for OSA improves symptoms of 
dysfunctional breathing.  
  Methods :    Consecutive patients who were diagnosed with OSA were 
approached to participate in a prospective cohort study. All OSA pa-
tients were offered CPAP therapy. The ‘treatment’ group consisted 
of patients who accepted and were compliant with CPAP therapy 
while the ‘control’ group were patients who refused, were intolerant 
or were non- compliant with CPAP therapy. A Nijmegen question-
naire (to determine dysfunctional breathing) and an Epworth sleepi-
ness score were taken at baseline and at follow up.  
  Progress to date :    84 patients were included in the analysis, 43 con-
trols and 41 in the treatment group. Almost half (47.6%) of all pa-
tients included in the study had dysfunctional breathing. There was 
no improvement in mean Nijmegen score in the treatment group 
compared to the control group (18.2 ±  SD  15.5 vs. 19.6 ±  SD  10.9, 
 p  = 0.64). There was a significant improvement in mean Epworth 
sleepiness score in the treatment group compared to controls 
(7.7 ±  SD  5.5 vs. 11 ±  SD  5.3,  p  = 0.006).  
  Intended outcome and impact :    Dysfunctional breathing is very com-
mon in patients with OSA however CPAP treatment does not seem 
to improve dysfunctional breathing symptoms. Further research 
is required to identify therapies that may alleviate dysfunctional 
breathing symptoms in patients with OSA.  
        

  P008  |    Outcome of treatment with non- 
invasive ventilation in a tertiary care hospital 
     A.     Bilal    1    ;     R.     Kuo    1    ;     D.     Lindsay    2    ;     H.-L.     Lee    1    ;     J.     Minei    1    
    1 The Townsville Hospital, Townsville, Australia  ;       2 College of Public Health, 
Medical and Veterinary Sciences, James Cook University, Townsville, Australia   

      Background :    Non- invasive ventilation (NIV) is commonly utilised in 
hospitals for management of respiratory failure. It is associated with 
high mortality rates and treatment failure that are more reflective 
of the severity of the underlying medical condition of recipients. 
We performed a retrospective audit of NIV usage in a tertiary care 
hospital focusing on outcomes and contributors to outcome.  
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  Methods :    Retrospective review of patients was carried out for the 
period between 1st of January and 31st March 2016. Primary out-
comes were the success of treatment and factors contributing to it. 
Secondary outcomes were indications, diagnosis, performance of 
arterial blood gas (ABG), and the place of initiation. Data including 
baseline demographics were recorded.  
  Results :    Of 52 patients, 31 were males. Age ranged from 56 to 
80 years (median age: 66.5 years). Twenty- eight patients (53.9%) had 
type 2 respiratory failure, 19 (36.5%) had type 1, and 5 (9.6%) were 
unclassified. 48.1% of patients were diagnosed with respiratory dis-
eases, 44.2% with cardiac disorders, and 7.7% with other conditions. 
Success rate was 71.2%. Twenty- five (48.1%) patients only were re-
ferred to respiratory services. Despite short NIV duration, patients 
in emergency department (ED) had the highest failure rate. Forty- 
three patients (82.7%) had blood gas performed prior to initiation of 
NIV, of which 14 (32.6%) were arterial and only 1 patient in ED had 
ABG done. Ninety- day mortality rate was 25%.  
  Conclusion :    NIV is a safe and effective therapy for selected pa-
tients with respiratory failure who fulfil the criteria. Referral 
to respiratory and sleep services is crucial and should be done 
promptly. ABGs are essential for the initial diagnosis of respira-
tory failure and provide critical prognostic factors for the severity 
of respiratory failure and the likelihood of NIV success or failure. 
ABG must be performed prior to initiation of NIV and 2 hr after 
commencing NIV treatment.          

  P009  |    Assessment of temporomandibular 
disorders using pain score questionnaire and its 
association with sleep disordered breathing 
     A.     Bilal    ;     N.     Malagutti    ;     S.     Miller    
   Canberra Sleep Clinic, Deakin, Australia   

      Background :    Temporomandibular disorders (TMD) are a significant 
public health problem affecting approximately 6% of the population 
with a prevalence of about 1.5 times higher in women. Literature has 
shown a possible association between TMD and sleep disordered 
breathing (SDB). The potential link between SDB and TMD is an area 
of intense interest and there are limited studies in Australia looking 
into this. The aim of this study is to compare our results against pre-
viously published literature data and to provide a pathway for future 
large multicentre research study examining this relationship.  
  Methods :    Prospective study of patients referred to the sleep clinic 
for suspected sleep apnoea between May and September 2019. 
Eligible patients are adults with no previous history of treatment for 
TMD. A spreadsheet is used for data collection which include base-
line demographics (age, gender, and BMI),diagnostic polysomnogram 
result, and temporomandibular joint pain score using a simple paper- 
based questionnaire. 
 The Primary outcome is to determine the incidence of TMD in 
a cohort of sleep apnoea patients and secondarily, conduct some 

exploratory analysis as to whether patients with TMD may be con-
sidered a distinct group within a sleep apnoea patient population. 
 Progress to date: Of the 71 patients completed the survey so far, 29 
(41%) have reported some pain related to temporomandibular joint. 
Predominantly male- 18 (%62), opposite to what has been reported 
in the literature. The diagnosis of sleep apnoea in this group has not 
been confirmed yet, as most of them are still awaiting diagnostic 
sleep study. 
 Intended outcome and impact: The result of the research overall 
will provide stronger indication than is currently available in the 
literature as to the existence of an association between TMD and 
sleep apnoea. Undergoing additional screening for TMD concerns 
as part of a sleep medicine consultation may bring a benefit to 
patients, since a positive screening result may direct them towards 
services to address their condition, thus improving their overall 
health outcomes. Further large multicentre prospective studies 
looking at the relationship between TMD and SDB are warranted 
before it may be translated into clinical guidelines and standards 
of practice.  
        

  P010  |    Short term impacts of in- hospital sleep 
disruption on adult patients’ health: A systematic 
review 
     A.     Chawla    1,2    ;     N.     Wormleaton    2    ;     R.     Elliott    2,4    ;     Z.     Harrington    1,3    
    1 Liverpool Hospital, Liverpool, Australia  ;       2 University of New South Wales, 
Liverpool, Australia  ;       3 Royal North Shore Hospital, North Sydney, Australia  ;  
     4 University of Technology Sydney, Sydney, Australia   

      Background :    Poor sleep is a common experience for hospitalised pa-
tients but the exact effect on their disease process, comorbidities, 
and well- being is not well understood. The aims of the study are to 
elucidate the impact of sleep disruption within the acute hospital 
environment on the physical health outcomes of patients, employing 
a high- quality comprehensive search of all relevant data available. 
Previous studies have largely focussed on intensive care- related de-
lirium, however evidence from broader hospital environments and 
for broader outcomes is sparse.  
  Methods :    This is a systematic review of the literature using the 
Preferred Reporting Items for Systematic Reviews and Meta- 
Analyses (PRISMA) guidelines. All adult hospital patients in an acute 
care setting will be included. Peri- partum women and patients treated 
in hospital for a primary psychiatric condition will be excluded. The 
exposure of interest will include sleep disruption in the acute hospi-
tal environment. The main outcomes assessed will be physical health 
outcomes to include mortality, length of stay, delirium, glycaemic 
control, cardiovascular events, amongst others. The timeframe for 
assessment of outcomes is up to 3 months following discharge. 
 The systematic review protocol will include scoping and database 
searches, followed by independent screening of relevant studies 
by two reviewers for data extraction. Risk of bias assessment will 
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be performed using a Critical Appraisal Skills Programme (CASP) 
tool. Any quantitative data will be extracted and pooled for analy-
sis using Revman software. When pooling is not possible, findings 
will be presented in narrative form and in summary tables following 
the recommendations provided by the Grading of Recommendations 
Assessment, Development and Evaluation (GRADE) working group. 
The protocol has been registered at PROSPERO a priori.  
  Progress to date :    Database searches were performed in Medline, 
Embase, Web of Science Core Collection, Cinahl Complete, Emcare 
& PsycINFO, and the ‘grey’ literature was searched for additional 
relevant studies. Backwards and forwards citations searching was 
completed for the included studies and relevant review articles. 43 
of the 9,653 articles originally identified abstracts met inclusion 
criteria for screening of the full- text record. Data extraction is cur-
rently underway.  
  Intended outcome and impact :    Quantitative and qualitative data 
demonstrating the relationship of sleep parameters with physical 
health outcomes will be presented and analysed. To our knowledge, 
no study to date has comprehensively addressed the impact of hos-
pital sleep disruption in this manner. The results will inform clinicians 
and managers of the importance of sleep disruption for hospitalised 
patients, and provide a springboard for further research and quality 
improvement interventions.  
        

  P011  |    Obstructive sleep apnoea is associated 
with dynamic intra- thoracic central airway 
collapse 
     T.     Crowhurst    1,2    ;     P.     Tcherveniakov    1    ;     B.     Lorraine    1    ; 
    J.     Polasek    1,2    ;     P.     Nguyen    1,2    ;     A.     Yeo    1,2    
    1 Central Adelaide Local Health Network, Adelaide, Australia  ;       2 University of 
Adelaide, Adelaide, Australia   

      Background :    Disproportionate bulging of the pars membranosa into 
the central airway on expiration, once labelled tracheobronchoma-
lacia but now termed ‘excessive dynamic airway collapse’ (EDAC), 
is a long- recognised phenomenon with poorly characterised clini-
cal significance. Decrease in cross- sectional airway area of ≥75% 
on spirometry controlled dynamic CT chest optimally defines ‘ex-
cessive’ collapse. Despite physiological arguments supporting an as-
sociation between OSA and dynamic intra- thoracic airway collapse, 
this is unproven (1, 2). We hypothesised EDAC would be associated 
with OSA and, separately, symptoms or healthcare utilisation.  
  Methods :    A multi- centre retrospective audit was conducted of pa-
tients having had both a dynamic CT chest and a diagnostic poly-
somnogram between 2009 and 2019 and within two years of one 
another. Dynamic airway collapse was quantified by the categorical 
presence of EDAC at five sites plus a continuous composite index 
of cross- sectional area change at these five sites. Linear regression 
models were used to assess associations between dynamic airway 

collapse and OSA and, separately, dynamic airway collapse and 
symptoms or healthcare utilisation.  
  Progress to date :    A total of 59 patients was included. Median age 
was 62 years (interquartile range [IQR]: 20 years) and 59% were 
female. Median body- mass index was 33 kg/m 2  (IQR: 8 kg/m 2 ). 
Median apnoea- hypopnoea index (AHI) was 13 events/hr (IQR: 
25 events/hr | range 0–153 events/hr). EDAC was not identified in 
any patient. Median composite dynamic airway collapse index was 
18% (IQR: 20% | range: 0–63%). Unadjusted and adjusted linear 
regression analyses demonstrated statistically significant asso-
ciations between degree of dynamic airway collapse and multiple 
OSA indices including AHI and oxygen desaturation index. In the 
adjusted model, every 10% worsening in dynamic airway collapse 
was associated with an increase in AHI of 5 events/hr (95% con-
fidence interval: 1–10 events/hr |  p  = 0.019). No association was 
found between dynamic airway collapse and symptoms or health-
care utilisation.  
  Intended outcome and impact :    This study supports an association 
between degree of upper airway obstruction in sleep and dynamic 
intra- thoracic central airway collapse. Failure to identify EDAC 
(≥75% collapse) was likely due to retrospectively audited CT scans 
not being performed to research standards. Prospective studies 
could clarify this issue and any relationship between dynamic airway 
collapse and symptom burden.  
  References :
   1. Munir RA, Klopper E, Hammond K, Musani AI. Correlation between 
tracheobronchomalacia / hyperdynamic airway collapse and obstruc-
tive sleep apnea. Am J Respir Crit Care Med 191; 2015: A5037. 
 2. Kolakowski CA, Rollins DR, Jennermann T, Stevens AD, Good JT, 
Denson JL, Martin RJ. Clarifying the link between sleep disordered 
breathing and tracheal collapse: a retrospective analysis. Sleep 
Science and Practice 2018; 2: 10.  
        

  P012  |    Clinical phenotypes and treatment 
adherence in OSA 
     S.     Deshpande    1    ;     S.A.     Joosten    1,2    ;     B.A.     Edwards    2    ;     D.  
   Mansfield    1,2    ;     G.S.     Hamilton    1,2    
    1 Monash Health, Clayton, Australia  ;       2 Monash University, Clayton, Australia   

      Background :    Obstructive sleep apnoea (OSA) is a common sleep 
disorder that can present with a variety of clinical symptoms. 
Continuous positive airways pressure (CPAP) therapy is the treat-
ment of choice in moderate to severe OSA, however long- term 
adherence to treatment can be challenging. Recent studies have 
attempted to identify clinical phenotypes which may aid in guiding 
treatment and thus improve clinical outcomes. This study ' s aim was 
to determine the symptom profile at presentation of a cohort of pa-
tients with suspected sleep apnoea and how they relate to treatment 
choice and adherence.  
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  Method :    Retrospective review of new referrals for suspected ob-
structive sleep apnoea between July 2017 and June 2018 for 2 phy-
sicians. Referral letters, physician review letters, polysomnography 
results and practice management software data were reviewed to es-
tablish presenting symptoms, OSA severity, treatment recommenda-
tions and CPAP adherence. We attempted to group patients into the 
clusters as defined by Keenan et al (Sleep 2018), however patients 
were not clearly demarcated into the published groups. Adequate 
CPAP adherence was defined as an average of ≥4 hr per night.  
  Progress to date :    Data on  N  = 119 patients were reviewed. Of 119 
patients, 15 (12.6%) had no OSA, 27 (22.7%) had mild, 31 (26%) 
moderate and 46 (38.7%) severe OSA. Mean (± SD ) age, BMI, ESS 
and AHI were: 53.8 (±14.8) years, 32.9 (±8) kg/m 2 , 8.3 (±5.4) and 
29.4 (±24.3) events/hr respectively. Patients frequently presented 
with more than one symptom group, with 48 patients reporting 
one symptom category, 45 with two, 20 with three and 6 with 4 
symptom categories. The most common symptom on presentation 
was loud snoring ( n  = 65), followed by excessive daytime sleepi-
ness ( n  = 46) and witnessed apnoeas/gasping ( n  = 44). Other pre-
senting symptom categories included disturbed sleep, tiredness/
fatigue and co- morbid risk factors. CPAP therapy was recom-
mended for 73 patients (61%). 25% of patients prescribed CPAP 
never returned for review. Of the remainder, 73% were adherent 
to CPAP at 1 month.  
  Intended outcome and impact :    Further data on other treatments 
and statistical analysis will be performed to assess for links between 
symptom presentation and treatment adherence. These results may 
help to establish whether clinical OSA phenotypes can guide treat-
ment decisions to improve adherence in the future.          

  P013  |    Encouraging nasal/nasal pillow masks 
during initial titration – Real world outcomes 
     M.     Fanning    ;     M.     Leong    ;     D.     Samaratunga    
   Royal Brisbane And Women ' s Hospital, Red Hill, Australia   

      Background :    In our cohort, it has been previously demonstrated 
that patient education and encouragement to use a nasal interface 
during CPAP titration resulted in reduced average CPAP pressures, 
increased number of nasal interfaces recommended and an improve-
ment in titration grading outcomes. 1  This study aims to assess the 
outcome of these patients within the new titration paradigm in a 
real- world setting.  
  Methods :    A retrospective audit was undertaken of all patients 
who were encouraged to use a nasal interface in their CPAP titra-
tion between March and August 2016. Patients with evidence of 
hypoventilation or persisting central sleep apnoea uncontrolled on 
CPAP were excluded. Three patients were also excluded who were 
deemed to not require CPAP by the reviewing physician.  
  Progress to date :    A total of 95 patients were included and 91 
(95.7%) attended for review after their CPAP titration. Only one 
patient who was recommended a nasal interface was prescribed a 

full face mask. There was no significant difference between recom-
mended pressures (8.82 ± 0.36 cmH 2 O) and prescribed pressures 
(8.77 ± 0.36 cmH 2 O). At the second visit, 39 (42.8%) patients did not 
continue CPAP. Two patients were changed to a full face mask from a 
nasal interface. Patients continuing treatment scored a mean of 4.71 
(±1.25) on the Epworth Sleepiness Scale and had an average machine 
derived apnoea hypopnoea index (AHI) of 3.4 (±1.01) events/hr and 
an average usage of 3.19 (±1.1) hr.  
  Intended outcome and impact :    In our cohort there was good up-
take of nasal interfaces by prescribers which seldomly resulted in a 
change to a full face mask by the patient or by the prescriber by the 
second review. Similarly CPAP pressures were seldomly up- titrated 
and efficacy measures were favourable in terms of daytime som-
nolence and machine derived AHI. This study confirms that in our 
cohort the recommendations at CPAP titration with increased uti-
lisation of nasal interfaces and lower CPAP pressures persisted in 
the real world setting with acceptable efficacy outcomes and usage. 
 1. Leong M, Brown M, Samaratunga D. Encouraging nasal/nasal pil-
low masks during initial titration reduces recommended CPAP level 
and improves CPAP titration outcomes. Poster Presentation – Sleep 
Down Under 2018.          

  P014  |    Effect of body position on cerebral 
tissue oxygenation, cerebral haemodynamics and 
sleep in preterm infants 
     P.     Jani    1,2,3    ;     K.     Waters    1,2    ;     A.     Perdomo    3    ;     K.     Lowe    3    ;     L.  
   Wakefield    3    ;     M.     Hinder    1,3    ;     C.     Galea    1,2    ;     N.     Badawi    1,2    ;     M.  
   Tracy    1,3    
    1 The Children ' s Hospital At Westmead, Westmead, Australia  ;       2 The University of 
Sydney, Sydney, Australia  ;       3 Westmead Hospital, Westmead, Australia   

      Introduction :    Prematurity, neonatal chronic lung disease and prone 
sleep position are risk factors for sudden unexplained deaths in in-
fants (SUDI). In healthy term infants, sleeping in prone position is as-
sociated with a reduction in cerebral tissue oxygenation. Our study 
investigated the effects of body position, sleep state on cerebral 
tissue oxygenation in preterm infants with additional exploration of 
the effects of neonatal chronic lung disease.  
  Methods :    A prospective observational study was performed at a sin-
gle tertiary neonatal intensive care unit. Preterm infants <32 weeks 
gestation at birth and without major intra- ventricular haemorrhage 
or major congenital abnormality were eligible for participation. 
Parental informed written consent was obtained, and randomisa-
tion was performed for the initial sleep position (prone vs. supine). 
Cerebral oxygenation was monitored for a minimum of 2 hr in each 
body position (prone and supine) using near infrared spectroscopy 
and pulsed Doppler measurement of the cerebral arteries. During 
the study period, polysomnography and non- invasive blood pressure 
measurements were also recorded. 
 Progress to Date: A total of 60 preterm infants were enrolled, thirty 
infants in each arm with or without chronic lung disease (defined as 
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need for respiratory support and / supplemental oxygen at 36 weeks 
corrected age). All infants were monitored at 36–37 weeks gesta-
tional age. Data analysis is underway. 
 Intended Outcome and Impact: While it is too early to frame mean-
ingful conclusions, we hypothesise that in infants born preterm, cer-
ebral tissue oxygenation will be affected by body position, cerebral 
haemodynamics and sleep state. The results will help clarify the rela-
tive impact of these variables on cerebral tissue oxygenation so that 
clinical care can be directed towards optimising the neurodevelop-
mental outcomes of preterm infants.          

  P015  |    Telemonitoring in users of long- 
term non- invasive ventilation: Feasibility and 
determining clinical limits 
     V.     Jeganathan    1,2    ;     S.     Conti    1,2    ;     L.     Rautela    1,2    ;     A.     Rigoni    1    ;     K.  
   Saravanan    2    ;     M.E.     Howard    1,2    ;     L.     Hannan    1,2    ;     D.J.     Berlowitz    1,2,3    
    1 Victorian Respiratory Support Service, Austin Health, Heidelberg, Australia  ;  
     2 Institute for Breathing and Sleep, Heidelberg, Australia  ;       3 Physiotherapy, The 
University of Melbourne, Australia   

      Background :    Potential benefits of telemonitoring of home venti-
lator data include ready identification of poor adherence and in-
creasing ventilator dependence, the use of ventilator data to guide 
alterations to ventilator settings, and the ability to identify a po-
tentially deteriorating patient or malfunctioning ventilator. This is, 
however, associated with a potential increase in resource utilisation 
to manage and monitor large volumes of ventilator data, while there 
is currently no evidence of improved clinical outcomes. There is cur-
rently no normative data in stable patients on long- term ventilation, 
making it difficult to interpret and action home ventilator data. This 
study aims to determine the feasibility and utility of remote ventila-
tor monitoring in a cohort of users of home non- invasive ventilation.  
  Methods :    Single centre, prospective observational study, enrolling 
adults who are clinically stable on long- term non- invasive ventilation. 
Patients are switched to a ventilator with telemonitoring capabilities 
(either Philips Respironics A30 or Philips Respironics DreamStation 
BiPAP) for two months. Ventilation settings are unaltered. Raw data 
are collected and stored using Philips Respironics’ proprietary web- 
based platform, EncoreAnywhere. Raw xml data files were provided 
directly from Philips Respironics.  
  Progress to date :    Twenty participants were recruited and raw data 
obtained for 13 of these. Of these 13, 10 are male with an average 
age of 63 years. Four patients did not tolerate the new ventilator. 
The reliability of remote monitoring uploads has been variable. Data 
failed to upload in real time in eight patients, mainly due to modem 
connectivity issues. Three patients’ had large amounts of data miss-
ing from the (local) device and online. The average daily usage across 
all participants with more than five days of data during the monitor-
ing period has been 7.5 hr/day with an average coefficient of vari-
ance of 20%. The average minute ventilation was 8.6 L/min with an 
average coefficient of variance of 6.3%.  

  Intended outcome and impact :    The study has demonstrated the 
technical challenges related to the reliability of remote uploads but 
also the potential utility of monitoring adherence data remotely. 
Other device data will be examined in order to explore normal data 
ranges and variability in clinically stable patients. These will be the 
first steps towards determining the role and feasibility of telemoni-
toring in home mechanical ventilation.          

  P016  |    High flow nasal cannula (HFNC) therapy 
in hypercapnic respiratory failure at an Australian 
tertiary hospital 
     R.     Johnston    1    ;     G.     Tay    1,2,3    ;     K.     Hay    2    ;     J.     Anderson    4    ;     D.  
   Henderson    1    ;     D.     Curtin    1    
    1 The Prince Charles Hospital, Chermside, Australia  ;       2 QIMR Berghofer Medical 
Research Institute, Herston, Australia  ;       3 University of Queensland – Northside 
Clinical Unit, Faculty of Medicine, Chermside, Australia  ;       4 Sunshine Coast 
University Hospital, Birtinya, Australia   

      Background :    Humidified high flow nasal cannulae (HFNC) therapy has 
been shown to be effective in the treatment of hypoxic respiratory fail-
ure, however its role in hypercapnic respiratory failure is not well de-
fined. Previous research has demonstrated physiological improvements 
in small patient populations. HFNC is increasingly available and used in 
clinical practice. Our aim was to evaluate patterns of use and the ef-
fectiveness of HFNC in hypercapnic respiratory failure in our hospital.  
  Method :    We conducted a retrospective audit of the utilisation of 
high flow nasal cannula (Fisher and Paykel AIRVOTM) in hypercap-
nic respiratory failure (PaCO 2  > 45 mHg) at an Australian tertiary 
hospital over a 6- month period. Patients were identified through 
ICD- 10 code J96.02 with data collected from electronic and chart 
records. The decision to use HFNC was a clinical one determined 
by the treating clinician. Indications of use included weaning from 
non- invasive ventilation (NIV), primary ventilatory therapy, as an al-
ternative to NIV in event of intolerance or in patients inappropriate 
for NIV due to ceiling of care. The effectiveness of HFNC will be 
assessed by comparison of baseline arterial blood gas PaCO 2  and 
pH with post- treatment values. Baseline and post treatment values 
will be compared using paired  t - tests. Other evaluations will include 
length of hospital stay, 30- day readmission, 90- day mortality and 
escalation of treatment or treatment failure.  
  Progress to date :    A total of 34 patients received HFNC treatment 
for hypercapnic respiratory failure during the study period, of whom 
14 received both NIV and HFNC (7 had HFNC as the initial treat-
ment). At baseline, 21 (62%) had acute hypercapnic respiratory failure 
(pH < 7.35) and 13 (38%) were compensated (pH ≥ 7.35). Preliminary 
blood gas analysis showed mean baseline pH was 7.34 and post treat-
ment pH increased significantly to 7.38 ( p  = 0.006). The mean base-
line CO 2  level was 58 mmHg, reducing to 54 mmHg during HFNC 
treatment ( p  = 0.04). Analysis of secondary outcomes is ongoing.  
  Intended outcome and impact :    In patients with hypercapnic res-
piratory failure, including those with mild acidaemia, HFNC shows 
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improved pH and PaCO 2  in preliminary statistical analysis. The therapy 
could be particularly useful for those patients who are unable to toler-
ate or are inappropriate for NIV therapy. This audit aims to evaluate 
current practices and provide data to support treatment efficacy with 
a view to commencing a randomised control trial comparing HFNC to 
NIV confirming the safety of HFNC in hypercapnic respiratory failure.          

  P017  |    Abstract Withdrawn  

      

  P018  |    Incidence of allergen specific and 
total IgE positivity in children undergoing 
adenotonsillectomy 
     M.     Lam    1,2,3    ;     L.     Kitipornchai    1,3    ;     N.     Ball    1,3    ;     L.     Sarkissian    1,3    ;     T.  
   Sands    3    ;     S.     MacKay    1,3    
    1 Illawarra ENT Head and Neck Clinic, Wollongong, Australia  ;       2 Illawarra Health 
and Medical Research Institute, Wollongong, Australia  ;       3 Wollongong Hospital, 
Wollongong, Australia   

      Background :    Adenotonsillar hypertrophy is widely recognised as a 
contributing factor to sleep disordered breathing (SDB) in children. 
Allergic rhinitis is an IgE- mediated disorder that is clinically diagnosed 
based on symptoms of rhinorrhoea, nasal obstruction, itching and 
sneezing. Total and specific serum IgE testing has emerged as a useful 
adjunct in identifying triggers and the severity of disease, if present. 
There is a significant association between IgE positivity with residual 
snoring or sleep symptoms in children post- adenotonsillectomy.  
  Methods :    A single centre, prospective, consecutive cohort study of 
64 paediatric patients with SDB undergoing adenotonsillectomy was 
conducted. Caregivers completed two questionnaires, the Sleep- Related 
Breathing Disorder scale of the Paediatric Sleep Questionnaire (PSQ) 
and Mini Rhinoconjunctivitis Quality of Life Questionnaire (MiniRQLQ), 
at baseline and 6 weeks post- operatively. Total and specific IgE testing 
was undertaken at the time of surgery. Outcomes of surgery as measured 
by these questionnaires were recorded and compared between patients 
who had clinical and laboratory proven allergic rhinitis.  
  Progress to date :    37 patients had either total or specific IgE positivity 
(57.8%). Regardless of IgE testing patients had significantly improved 
PSQ and MiniRQLQ scores post- adenotonsillectomy ( p  < 0.0001). 
There was a higher incidence of residual sleep symptoms in patients 
with IgE positivity for both questionnaires, but this was generally not 
significant. In patients with both clinical findings of allergy and IgE 
positivity there was a significantly higher pattern of PSQ ( p  = 0.03) 
and MiniRQLQ ( p  = 0.02) scores post- operatively.  
  Intended outcome and impact :    This consecutive, prospective analysis 
demonstrates a higher rate of atopy and allergy than the baseline popu-
lation rate. Adenotonsillectomy is effective in improving the quality of 
life for both sleep- specific and rhinitis- specific symptoms. IgE testing is 
a useful adjunct when combined with clinical findings of allergy and can 
be a predictor of residual sleep symptoms post- adenotonsillectomy.          

  P019  |    Patients with heart failure have 
abnormal breathing in exercise and sleep 
     B.     Liu    ;     M.     Ellis    ;     K.     Nilsen    ;     A.     Gunatilaka    ;     M.     Naughton    
   Alfred Health, Melbourne, Australia   

      Background :    Cheyne Stokes breathing (CSB) and exercise oscilla-
tory ventilation (EOV) are abnormal breathing patterns described in 
patients with heart failure, with shared proposed underlying mecha-
nisms. The presence of both EOV and CSB is associated with more 
advanced cardiac disease and poorer prognosis. This study aims to as-
sess the prevalence of CSB and EOV in a population of patients with 
advanced heart failure undergoing cardiac transplant assessment, 
and the association between abnormal breathing patterns with other 
variables such as hospital admissions, left ventricular ejection frac-
tion (LVEF), pulmonary hypertension, and transplant- free survival.  
  Methods :    A retrospective medical record audit was undertaken for 
all patients with heart failure who underwent both cardiopulmonary 
exercise testing (CPET) and polysomnography (PSG) as part of a car-
diac transplant assessment between 1 Jan 2015 and 31 May 2019.  
  Progress to date :    Keyword search of lung function database re-
turned 86 patients with heart failure who underwent CPET. Data 
from the exercise test will be input into an algorithm identifying 
whether EOV is present. Of these patients, 80 also underwent 
PSG assessment.  
  Intended outcome and impact :    CSB is expected to be common in 
patients undergoing heart transplant assessment. The literature sug-
gests prevalence is between 21% and 37%, which may be higher in 
a population of patients with more severe heart disease undergo-
ing transplant assessment. The prevalence of severe CSB (central 
apnoea- hypopnoea index of >30/hr) will be assessed and expected 
to be much lower. 
 EOV is significantly associated with severe CSB in the current litera-
ture and this result is expected in our population. The presence of 
EOV is also expected to be correlated with poorer outcomes. 
 Identifying patients with CSB and/or EOV is important as each 
breathing disorder alone is correlated with mortality, and the combi-
nation is confers a worse prognosis.          

  P020  |    Physiological profile assessment of falls 
risk in obstructive sleep apnoea – a 3- month 
intervention study 
     A.     Oh    1,2    ;     D.     Stevens    1    ;     S.     Mukherjee    1,2    ;     C.L.     Chai-Coetzer    1,2    ; 
    A.     Vakulin    1    ;     J.     Carberry    1    ;     M.     Crotty    2,3    ;     C.     Barr    4    
    1 Adelaide Institute for Sleep Health, Flinders University, Bedford Park, 
Australia  ;       2 Flinders Medical Centre, Bedford Park, Australia  ;       3 College of 
Medicine and Public Health, Flinders University, Bedford Park, Australia  ;  
     4 College of Nursing and Health Sciences, Flinders University, Bedford Park, 
Australia   

      Background :    Hospitalisation due to falls in the elderly is an increas-
ingly common problem. Aside from the physical injuries resulting 
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from falls (1), many become fearful of experiencing another fall and 
self- impose limits on mobility (2). Known risk factors for falls include 
age, gender, poor postural control, gait abnormalities, low muscle 
strength, and poor visual acuity (3), implying that falls are predict-
able and potentially could be prevented (4). 
 Obstructive sleep apnoea (OSA) may be another independent risk 
factor for falls. OSA occurs when hypopneas and/or apnoeas occur 
during sleep which leads to oxygen desaturation and cortical arousals. 
These changes lead to excessive daytime sleepiness, cardio- metabolic 
disease and neurocognitive deficits (5,6). OSA has been shown to 
worsen balance (as assessed via posturography), and affect gait – 
poorer posturography and gait are strong indicators of falls risk (1). 
 Continuous positive airways pressure (CPAP) therapy is the gold- 
standard therapy for OSA. It is unclear if CPAP treatment reduces 
falls risk. Pilot studies in recurrent fallers have suggested an im-
provement in falls risk with CPAP therapy(7,8,9), however interpre-
tation is difficult due to a combination of small sample size, lack of 
control group, and lack of accurate, objective falls risk assessment. 
 We intend to evaluate falls risk in OSA subjects and assess the im-
pact of CPAP therapy on falls risk using a gold standard for falls risk 
assessment (the comprehensive Physiological Profile Assessment 
(PPA) Fallscreen©). The PPA has a validated 75% accuracy is deter-
mining falls risk, and is sensitive to changes in falls risk (10). 

 The two specific aims of this study are:

   1 .   To examine the effect of OSA on falls risk. 
  2 .   To determine the effect of 3 months CPAP treatment on falls risk.   

 We hypothesise that: 

   1 .   CPAP treatment will improve PPA metrics indicating a reduction 
in falls risk in OSA subjects. 

  2 .   Worse levels of hypoxemia will be associated with falls risk and 
will improve with therapy.    

  Methods :    Males and females, aged over 65 who have been diag-
nosed with OSA and have been prescribed CPAP, but have not begun 
treatment, will be invited to participate. We aim to recruit 40 partici-
pants, allowing for drop outs. 
 Participants will be excluded if they are already on therapy for 
OSA, have another sleep problem such as insomnia, experience 
regular syncope/dizziness/vertigo, have suffered an injury that 
may affect falls risk (such as non- fall related lower limb fracture, 
lower limb muscular injury), are on medication that increases the 
risk of falls (such as antithrombotic agents or diuretics), are on 
medications that affect sleep (such as sedatives and hypnotics), 
have an neurological condition (such as Parkinson ' s or demen-
tia), have uncontrolled mental health problems (e.g., depression, 
anxiety), or are not recommended for inclusion by their sleep 
physician. 
 Participants will be provided with continuous positive airways pres-
sure (CPAP) machines, masks, and tubing in line with standard clinical 
care. Participants will be assessed at 2 points – prior to commencing 

CPAP (baseline, 0 months), and after commencing CPAP therapy 
(3 months). 

 Assessment at baseline consists of: 

   1 .   A review of the diagnostic PSG used to determine the presence 
of OSA – focussing on the apnoea-hypopnoea index (used to 
grade the severity of OSA), and nadir oxygen saturation, 

  2 .   A questionnaire measuring baseline characteristics of participants – 
education level, general health, and history of falls, 

  3 .   The Physiological Profile Assessment (PPA) Fallscreen©, and 
  4 .   Choice Step Reaction Time (CSRT) task   

 The PPA assesses visual contrast sensitivity, lower limb propriore-
ception, lower limb strength, hand reaction time, and postural sway. 
The CSRT assesses reaction time, with a longer reaction time cor-
relating with falls risk as well. 

 Assessment at 3 months consists of:

   1 .   A questionnaire to evaluate for any changes in medications, 
lifestyle (diet and exercise), and health status, 

  2 .   Analysis of CPAP adherence (number of hours of use per night, 
and number of nights per week), and effect (residual AHI), 

  3 .   The PPA Fallscreen©, and 
  4 .   CSRT task   

 The effect of CPAP treatment on all individual aspects of the PPA, as 
well as the SCRT, will be analysed by a forced entry linear regression, 
with baseline, age, and BMI, as independent variables. Correlations 
will be performed to determine what PSG variables are predictive of 
falls risk at baseline.  
  Progress to date :    Patient recruitment is underway at time of submis-
sion of this abstract, with preliminary results expected to be avail-
able for presentation.  
  Intended outcome & impact :    There is a clear and urgent need to re-
duce the risk of falls given its myriad impact on patients, the broader 
community, and limited health care resources. 
 This study intends to provide novel and important evidence to guide 
clinical practice in both the treatment of obstructive sleep apnoea, 
and managing falls risk in the elderly.  
  References :    1. Rubenstein, L.Z., Falls in older people: Epidemiology, 
risk factors and strategies for prevention. Age and Ageing, 2006. 
35(SUPPL.2): p. ii37–ii41. 
 2. Young, W.R. and A. Mark Williams, How fear of falling can increase 
fall- risk in older adults: Applying psychological theory to practical 
observations. Gait and Posture, 2015. 41(1): p. 7–12. 
 3. Ambrose, A.F., G. Paul, and J.M. Hausdorff, Risk factors for falls 
among older adults: A review of the literature. Maturitas, 2013. 
75(1): p. 51–61. 
 4. Chang, J.T., et al., Interventions for the prevention of falls in older 
adults: Systematic review and meta- analysis of randomised clinical 
trials. British Medical Journal, 2004. 328(7441): p. 680–683. 
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 5. Drager, L.F., et al., Obstructive sleep apnea: A cardiometabolic 
risk in obesity and the metabolic syndrome. Journal of the American 
College of Cardiology, 2013. 62(7): p. 569–576. 
 6. Quan, S.F., et al., The association between obstructive sleep apnea 
and neurocognitive performance – The apnea positive pressure 
long- term efficacy study (APPLES). Sleep, 2011. 34(3): p. 303–314.B. 
 7. Onen, F., S. Higgins, and S.H. Onen, Falling- asleep- related injured 
falls in the elderly. J Am Med Dir Assoc, 2009. 10(3): p. 207–10. 
 8. Allali, Gilles, et al. “Gait abnormalities in obstructive sleep apnea 
and impact of continuous positive airway pressure.” Respiratory 
physiology & neurobiology 201 (2014): 31–33. 
 9. Alessandrini, Marco, et al. “Postural and vestibular changes related 
to CPAP treatment in moderate- to- severe OSA patients: a 12- month 
longitudinal study.” Sleep and Breathing(2018): 1–8. 
 10. Lord, Stephen R., Hylton B. Menz, and Anne Tiedemann. “A phys-
iological profile approach to falls risk assessment and prevention.” 
Physical therapy 83.3 (2003): 237–252.          

  P021  |    The effect of motor neurone disease on 
sleep architecture: A 12- month prospective study 
     A.     Oh    1,2    ;     P.G.     Catcheside    1    ;     V.     Aiyappan    2    
    1 Adelaide Institute for Sleep Health, Flinders University, Bedford Park, Australia  ;  
     2 Flinders Medical Centre, Bedford Park, Australia   

      Background :    Motor neurone disease (MND) is a progressive neuro-
degenerative disease marked by involvement of upper and/or lower 
muscle motor neurons. This results in disabling weakness and even-
tually death. Available disease- modifying therapy for motor neuron 
disease slows rather than stops the disease course (1,2); thus the 
management of MND revolves around various aspects of supportive 
care. 
 A common supportive intervention is positive airways pressure 
treatment. While there is a significant body of evidence regarding 
the impact of MND on sleep- disordered breathing and its treat-
ment with positive airways pressure/non- invasive ventilation (3, 
4), the impact of MND progression on sleep architecture itself is 
unknown. 
 This study aimed to prospectively examine the impact of progressive 
muscle weakness from MND on sleep architecture in patients with 
MND not requiring positive airways pressure/non- invasive ventila-
tion as assessed via sequential polysomnograms (PSGs).  
  Methods :    37 participants with a diagnosis of motor neuron disease 
(as determined by revised El Escorial criteria) were recruited and 
managed by a multi- disciplinary MND clinic which included Sleep 
physicians. Participants were excluded if they were already estab-
lished on positive airway pressure treatment prior to recruitment. 
 Participants underwent diagnostic overnight PSG at baseline and 3, 
6, and 12 months via a home or sleep laboratory study. Total sleep 
time, sleep efficiency, sleep latency, REM latency, the proportion of 
time spent in each sleep stage, apnoea- hypopnoea index, arousal 
index were determined from each sleep study. Changes over time 

were assessed using Student ' s paired  t - tests between baseline and 
last available follow- up.  
  Progress to date :    Data collection for this project has been com-
pleted and analysed. 35 patients [20 (57%) male, mean ±  SD  age 
63.2 ± 9.8 years, 14.1 ± 22.5 months since diagnosis, BMI 26.1 ± 4.7 kg/
m 2 ] completed a baseline sleep study and 25 completed at least one 
further follow- up study at 3, 6 and/or 12 months. Preliminary analy-
sis showed remarkably poor sleep quality at baseline with reduced 
sleep time (mean [95% CI] 5.3 [4.8 to 5.7] hr of sleep), poor sleep ef-
ficiency (68.4 [63.8 to 73.0] %) and prolonged wake after sleep onset 
(1.7 [1.5 to 2.0] hr), despite relatively normal sleep opportunity (7.7 
[7.3 to 8.1] hr available for sleep). As a group sleep onset latency was 
also quite prolonged (30.0 [21.2 to 38.8] min) and apnoea- hypopnea 
(11.1 [6.0 to 16.2] /hr) and arousal (16.9 [12.4 to 21.4] /hr) indices 
somewhat elevated. Compared to baseline, patients with repeat sleep 
studies showed significant further reductions in sleep time (−0.8 [−1.4 
to −0.1] hr,  p  = 0.019) and sleep efficiency (−9.6 [−16.1 to −3.1] %, 
 p  = 0.006), but no other changes in sleep parameters investigated.  
  Intended outcome & impact :    These preliminary data show very poor 
sleep quality in this patient group. Further analysis aims to add to the 
body of basic scientific information surrounding MND, and will assist 
clinicians in managing sleep- related disorders in the context of MND. 
 1: Miller, Robert G., J. Douglas Mitchell, and Dan H. Moore. “Riluzole 
for amyotrophic lateral sclerosis (ALS)/motor neuron disease (MND).” 
Cochrane database of systematic reviews 3 (2012). 
 2: Abe, Koji, et al. “Safety and efficacy of edaravone in well defined 
patients with amyotrophic lateral sclerosis: a randomised, double- blind, 
placebo- controlled trial.” The Lancet Neurology 16.7 (2017): 505–512. 
 3: D ' Cruz, Rebecca F., Patrick B. Murphy, and Georgios Kaltsakas. 
“Sleep disordered breathing in motor neurone disease.” Journal of 
thoracic disease 10.Suppl 1 (2018): S86. 
 4: Radunovic, Aleksandar, et al. “Mechanical ventilation for amyo-
trophic lateral sclerosis/motor neuron disease.” Cochrane Database 
of Systematic Reviews 10 (2017).          

  P022  |    The relationship between obstructive 
sleep apnoea and sleep architecture with 
laterality in temporal lobe epilepsy 
     A.     Pattichis    1,2,3    ;     S.     Sivathamboo    1,2,3,4    ;     E.     White    2    ;     P.  
   Perucca    1,2,3,4    ;     P.     Kwan    1,2,3,4    ;     J.     Goldin    2,3    ;     T.     O ' Brien    1,2,3,4    
    1 Alfred Health, 55 Commercial Rd, Australia  ;       2 Royal Melbourne Hospital, 
Parkville, Australia  ;       3 University of Melbourne, Melbourne, Australia  ;       4 Monash 
University, Clayton, Australia   

      Background :    Previous research has demonstrated a high preva-
lence of sleep disorders in patients with drug- resistant epilepsy, 
but few studies consider the impact of laterality. Cortical stimula-
tion and functional imaging studies have indicated separation of the 
modulation of physiological functions in the temporal lobes, and 
periodic limb movements of sleep (PLMS) have previously been as-
sociated with right temporal lobe epilepsy (TLE). Furthermore, sleep 
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architecture has previously been investigated in relationship to 
memory consolidation in patients with epilepsy but has not been ex-
amined in terms of laterality. We aimed to examine the structure of 
sleep and prevalence of obstructive sleep aponea (OSA) and PLMS 
in relationship to laterality in patients with TLE.  
  Methods :    This was a cross- sectional study evaluating sleep archi-
tecture and prevalence of OSA and PLMS in patients with bilat-
eral, left and right TLE. Consecutive patients admitted for inpatient 
video- EEG monitoring at our institution between January 2014 and 
December 2018 were included. The diagnosis of TLE was estab-
lished by clinical, electrophysiological and radiological features, 
and was reviewed by two independent neurologists. Patients un-
derwent routine diagnostic polysomnography on the final night 
of the admission. Patients with an existing diagnosis of OSA were 
excluded. The Fisher ' s Exact test was used for comparisons of cat-
egorical data across groups. Kruskal- Willis test and paired Mann–
Whitney  U  test was used for comparisons of continuous data. 
 Progress to date: 111 patients were included: 23 patients had bilateral 
TLE, 54 left TLE, and 34 right TLE. Sex, age, body- mass index, and 
neck circumference did not differ among sub- groups. Patients with bi-
lateral TLE were more likely to have drug- resistant epilepsy compared 
to those with right or left TLE (91.3% vs. 63% and 63.6%;  p  = 0.027), 
and had less rapid eye movement sleep (%REM Sleep/Total sleep time 
– 14% vs. 19% and 18.2%;  p  = 0.031). Patients with right TLE had more 
slow- wave sleep compared to those with bilateral or left TLE (%N3 
Sleep/Total sleep time – 30.8% vs. 24.8% and 23.9%;  p  = 0.035). The 
prevalence of moderate- to- severe OSA (AHI 15) differed significantly 
across the three groups, being common among patients with left 
( n  = 11/54, 20.4%) or bilateral TLE ( n  = 5/23, 21.8%) and rare among 
those with right TLE (1/34, 2.9%;  p  = 0.04). The prevalence of PLMS 
tended to be higher in right TLE, but was non- significant (right 8/34, 
23.5%; left 7/54, 12.9%; bilateral 8/34, 23.5%;). 
 Outcome and Impact: OSA is more common in TLE patients in whom 
the seizure onset involves the left temporal lobe. It could be hypoth-
esised that the left temporal lobe and the neighbouring structures 
such as the insula, may play a critical role in the control of nocturnal 
respiration. This study also provided evidence that sleep architec-
ture is altered by the laterality of seizure focus, which has implica-
tions for further research in sleep and cognition.          

  P023  |    Subjective sleep quality is not reflected in 
objective sleep measures in an epilepsy population 
     A.     Pattichis    1,2,3    ;     S.     Sivathamboo    1,2,3,4    ;     E.     White    2    ;     M.  
   Rychkova    2,3    ;     P.     Perucca    1,2,3,4    ;     P.     Kwan    1,2,3,4    ;     J.     Goldin    2,3    ;     T.  
   O ' Brien    1,2,3,4    
    1 Alfred Health, Melbourne, Australia  ;       2 Melbourne Health, Parkville, Australia  ;  
     3 University of Melbourne, Melbourne, Australia  ;       4 Monash University, Melbourne, 
Australia   

      Background :    Patients with epilepsy report frequent difficulties with 
sleep, and this may have implications for seizure control. While much 
attention has focussed on obstructive sleep apnoea, insomnia has 

been less well studied. Although sleep questionnaires, including 
the Pittsburgh Sleep Quality Index (PSQI), are well validated in the 
general population it is unclear if sleep difficulties are reflected in 
objective measures of sleep. Recent meta- analyses have indicated 
that poor sleep quality and insomnia may have a deleterious impact 
on neurological and cardiopulmonary function and increases the risk 
of dementia, stroke, and cardiac mortality.  
  Methods :    Questionnaires on sleep quality (Pittsburgh Sleep Quality 
Index, PSQI) and sleepiness (Epworth Sleepiness Scale, ESS), as well 
as polysomnography, were routinely offered to patients admitted for 
Video Electroencephalography Monitoring at our institution. Sleep 
architecture from the polysomnography in patients diagnosed with 
epilepsy and in those with psychogenic non- epileptic seizures (PNES) 
was considered. Patients were divided into those who reported ha-
bitually good quality sleep and those with habitually poor quality 
sleep. Patients with sleep disorders were not excluded. Preliminary 
analysis used Mann–Whitney  U - test for continuous variables and 
Fisher ' s Exact Test for categorical data. 
 Our primary hypotheses is that patients who reporting lower PSQI 
scores will also have a lower median sleep efficiency, and that the 
proportion of patients with poor sleep efficiency will be greater 
in the group reporting lower PSQI scores. These will be examined 
with the Kruskal Wallis and corrected Mann–Whitney  U - tests and 
Fisher ' s exact test. Secondary hypotheses will further examine dif-
ferences in objectively measured sleep between the stated groups. 
 Further hypotheses will examine the relationship between objective 
or subjective quality of sleep and questionnaire based scored of de-
pression/anxiety, quality of life and cognition. These will be exam-
ined with the Spearman Correlation.  
  Progress to date :    64% (63/98) epilepsy patients and 73% (27/37) of 
patients diagnosed with PNES had PSQI scores consistent with poor 
sleep (PSQI > 5). PSQI scores were similar between those with drug 
resistant epilepsy (60.3%–35/58) and those with drug responsive 
epilepsy (70%–28/40). Exploratory data analysis demonstrated that 
sleep architecture was similar in patients with epilepsy with high 
PSQI scores and those with normal PSQI scores. Specifically the 
primary scientific hypothesis, that patients with high PSQI scores 
would have reduced sleep efficiency when compared with patient 
with low PSQI scores, was not supported by Mann–Whitney  U - test. 
In comparison, patients with PNES who reported poor sleep were 
more likely to have decreased sleep efficiency, increased wakeful-
ness after sleep onset (WASO), and increased sleep fragmentation. 
 Periodic Limb Movements of Sleep (>15/hr) were identified in 17% 
(16/92) of epilepsy patients and 19% (6/31) patients with PNES, and 
were more commonly identified in patients with subjective poor 
sleep quality. 
 Further analysis is planned using Fisher ' s Exact test of proportions 
to examine objective sleep measures in subgroups determined 
by PSQI scores. The Kruskal- Wallis test and corrected Wilcoxon 
tests will be used to examine continuous variables within the same 
groups. Finally, Spearman Correlation analysis will be undertaken 
to further understand the relationship between PSQI scores and 
measures of depression, quality of life, and cognition. As well as 
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the relationship between objective sleep efficiency and these 
measures also.  
  Intended outcome and impact :    A high proportion of patients with 
epilepsy and PNES report poor sleep quality. In contrast to patients 
with PNES, subjective quality of sleep was not reflected in objective 
measures of sleep architecture in epilepsy patients. The progress to 
date suggests that further validation of sleep questionnaire may be 
required for the epilepsy population. This has implications for future 
clinical practise and for future research.          

  P024  |    Obstructive sleep apnoea in a 
psychological traumatic recovery service 
     A.     Ridgers    1,2    ;     D.J.     Berlowitz    1,2,3    ;     C.     Michael-Lovatt    1    ;     R.  
   Kanaan    1    ;     W.     Ruehland    1,2    ;     M.     Barnes    1,2    ;     M.L.     Jackson    2,4    
    1 Austin Health, Heidelberg, Australia  ;       2 Institute for Breathing and Sleep, 
Heidelberg, Australia  ;       3 University of Melbourne, Melbourne, Australia  ;       4 Monash 
University, Clayton, Australia   

      Background :    Individuals who suffer from Post Traumatic Stress 
Disorder (PTSD) develop specific symptoms after exposure to a 
traumatic event that causes a response of fear, helplessness, or hor-
ror. One of the key symptoms of PTSD is sleep disturbances, includ-
ing trouble falling and maintaining sleep, recurrent nightmares about 
trauma, and other disruptive night time behaviours such as anxiety 
and night terrors during sleep. 
 Individuals with PTSD are also more likely to experience obstructive 
sleep apnoea (OSA). OSA in patients with PTSD is associated with 
worse night- time and daytime symptoms. Previous research in this 
field has mainly been conducted in US veteran samples and there 
is a paucity of data in other PTSD groups (e.g., police, emergency 
services, civilians), or in Australian samples. 
 The aim of this study is to conduct a clinical audit to determine the 
prevalence of high risk obstructive sleep apnoea and clinical follow 
up of patients attending the Psychological Trauma Recovery Service 
(PTRS). In addition, the rate of readmission between those with OSA 
and non- OSA patients will be examined.  
  Methods :    A single centre, retrospective audit of patients who were 
admitted to the Psychological Trauma Recovery Service (PTRS) be-
tween 2011 and 2018 will be conducted. In order to determine the 
likelihood OSA, the Multivariate Apnoea Prediction Index (MAPI) 
score will be calculated for each patient based on age, gender and 
BMI. These patients will then cross- correlated with the Respiratory 
Medicine Database and Respiratory and Sleep Medicine Clinics to 
determine further clarify which patients have undergone diagnos-
tic sleep studies, received a diagnosis of obstructive sleep apnoea 
and what type of treatment they received. Other variables such as 
re- admission rate, patient demographics including socio- economic 
status and marital status will also be obtained from the Austin 
Health database. Pending further analysis, a validation the MAPI 
tool in the PTSD population is also planned.  
  Progress to date :    Clinical audit ethics was obtained from the Austin 
Health Human Research Ethics Committee. Initial meetings between 

PTRS and the Institute of Breathing and Sleep (IBAS) Researchers 
have been conducted to assess the nature and feasibility of data col-
lection. Data collection from Austin Health “Data Warehouse” and 
Respiratory Medicine Database has been completed with 952 ad-
missions included for analysis.  
  Intended outcome and impact :    The information obtained by this 
clinical audit will be presented locally at both Austin Health Sleep 
Service and the PTRS. It is intended that this audit will be under-
taken as the first phase in a longer- term project to improve the 
treatment and screening of obstructive sleep apnoea in the PTSD 
population in Australia with subsequent publication planned in 
this area.          

  P025  |    Volume- assured pressure versus bilevel 
respiratory support in a 10- month- old infant with 
congenital central hypoventilation syndrome 
     V.     Saddi    1    ;     A.     Teng    1,2    ;     G.     Thambipillay    1,2    ;     H.     Allen    1    ;     S.  
   Pithers    1    ;     C.     Sullivan    1,2,3    
    1 Department of Sleep Medicine, Sydney Children ' s Hospital, Sydney, New South 
Wales, Australia, Sydney, Australia  ;       2 School of Women and Children ' s Health, 
Faculty of Medicine, University of New South Wales, Sydney, New South Wales, 
Australia, Sydney, Australia  ;       3 David Read Laboratory, Discipline of Sleep 
Medicine, University of Sydney, New South Wales, Sydney, Australia   

      Background :    Congenital central hypoventilation syndrome (CCHS) 
is a rare lifelong disorder characterised by alveolar hypoventilation 
and autonomic dysregulation secondary to mutations of the PHOX 
2B genes. Previous case studies have reported successful ventilation 
with early use of conventional nasal non- invasive bilevel positive 
airway pressure (BPAP) in infants with CCHS without the need for 
tracheostomy. The case we describe is the first to report the use of 
average volume assured pressure support (AVAPS ® ) feature through 
a nasal mask on an infant with CCHS.  
  Methods :    A retrospective review of case notes.  
  Progress to date :    A term female infant was noted to have respira-
tory distress, hypoxia and hypercarbia soon after delivery and 
was resuscitated using intermittent positive airway pressure ven-
tilation. She was subsequently commenced on non- invasive nasal 
BPAP for respiratory support in view of unexplained hypercarbia 
(PCO 2  ranging 70 to 90 mmHg) on capillary blood gas. DNA anal-
ysis revealed that she carried a 25- repeat polyalanine expansion 
mutation of the PHOX 2B gene confirming CCHS. Her sleep study 
at 9 months of age on BPAP showed high variability in TcCO 2  trac-
ing (trace A). There was a rise in TcCO 2  by more than 10 mmHg 
though it remained only slightly elevated above the normal range 
(35 to 47 mmHg, measured transcutaneously (SenTec, Therwil, 
Switzerland)). A second follow up sleep study, at 10 months of age 
was performed on the AVAPS feature, enabling the machine to au-
tomatically adjust the inspiratory pressures to deliver a constant 
targeted tidal volume. In our case, this feature led to a better trans-
cutaneous carbon dioxide profile compared to conventional nasal 
non- invasive BPAP  
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  Intended outcome and impact :    To our knowledge, this is the first 
report of the successful use of the AVAPS feature in an infant with 
CCHS. This case highlights that the AVAPS feature may be a reliable 
alternative to tracheostomy and conventional non- invasive BPAP in 
infants with CCHS.          

  P026  |    The impact of treating obstructive sleep 
apnoea in patients with symptoms of insomnia 
     C.     Samaranayake    ;     C.     Hukins    
   Princess Alexandra Hospital, Brisbane, Australia   

      Background :    Obstructive sleep apnoea (OSA) can co- exist with 
insomnia. Furthermore, due to the overlap of some symptoms, 
the validity of the insomnia severity index (ISI) in patients with 
obstructive sleep apnoea is less well defined. The aim of this 
study is to determine the impact of treating obstructive sleep 
apnoea in patients with an elevated ISI at a large public sleep dis-
orders clinic.  
  Methods :    Consecutive patients who were initiated on CPAP for 
symptomatic OSA, as defined by an AHI ≥ 5 on an overnight poly-
somnography and Epworth Sleepiness Scale (ESS) score ≥10 and 
had a baseline ISI score ≥15 (clinically significant insomnia) over 
24 months at a large public sleep disorders clinic were included. 
Optimal CPAP settings were determined by in- laboratory poly-
somnography. The primary outcome was percentage change in 
ISI score at two months after initiating treatment. Factors associ-
ated with changes in ISI score was also determined. Ethical ap-
proval was obtained from Metro South Human Research Ethics 
Committee, Queensland.  
  Progress to date :    Out of 109 patients with ISI scores recorded at 
baseline and two months after initiating CPAP therapy, a total of 60 
patients met the inclusion criteria. Median age of the study popu-
lation was 59 years [IQR 46–66] with 61.7% ( n  = 37) females. The 
mean ISI score was 19.1 ( SD  3.7). The baseline AHI was 42 per hour 
( SD  36.8) with a baseline ESS score of 12.8 ( SD  6.2). There was a 
45.1% (95% CI 37.5–52.5) average reduction in the ISI score after 
two months of treatment with CPAP (mean compliance of 6.7 hr per 
night). A clinically significant reduction in the ISI score (defined as 
≥6) was seen in 39 patients (65.0%, 95% CI 54–78). Statistically sig-
nificant moderate correlation ( R  = 0.49) was seen between percent-
age change in ISI and average daily CPAP compliance hours at two 
months ( p  = 0.046).  
  Intended outcome and impact :    Treatment of obstructive sleep ap-
noea resulted in clinically significant improvement in the ISI score in 
two- thirds of patients with an elevated ISI score. Due to the overlap 
of some symptoms, the ISI score could be over- estimating insomnia 
symptoms in patients with obstructive sleep apnoea.          

  P027  |    Outcomes in patients with obstructive 
sleep apnoea from non- English speaking 
backgrounds: A case controlled study 
     C.     Samaranayake    ;     C.     Hukins    
   Princess Alexandra Hospital, Brisbane, Australia   

      Background :    Even though there is evidence to show ethnic differ-
ences in the prevalence and severity of obstructive sleep apnoea 
world- wide, studies investigating treatment outcomes in obstructive 
sleep apnoea among cultural and linguistic minority populations in 
Australia are limited. The aim of this study is to determine if there 
are differences in CPAP adherence and treatment response in pa-
tients from non- English speaking backgrounds (NESB) who require 
interpreters compared to native English speaking patients at a large 
public sleep disorders clinic.  
  Methods :    Consecutive patients who were initiated on CPAP ther-
apy over 36 months were identified. Patients who required an in-
terpreter (NESB group,  n  = 78) were compared to a native English 
speaking control group ( n  = 78) who were age, AHI, Epworth 
Sleepiness Scale (ESS) score, BMI and recommended CPAP setting 
matched at baseline. The co- primary outcomes were CPAP compli-
ance two months after initiating therapy and improvement in ESS 
score.  
  Progress to date :    A total of 156 patients, median age 62.6 years [IQR 
47.5–77.7], were included. The study population had a mean baseline 
AHI of 39 per hour ( SD  23), ESS score of 10.0 ( SD  6.4) and BMI of 
34.1 kg/m 2  ( SD  9.4). The two groups were well matched at baseline. 
The NESB group included patients speaking 22 different languages. 
The patients in the NESB group started using CPAP at a median of 
25 days after the CPAP titration study, compared to 23 days in the 
control group ( p  = 0.672). The average CPAP compliance two months 
after initiating therapy in the NESB group was 4.8 hr per night ( SD  
2.1) compared to 6.5 ( SD  1.4) in the control group ( p  = 0.032). The 
rate of treatment discontinuation within six months was 17.9% (95% 
CI 11.1–27.9) in the NESB group compared to 5.1% (95% CI 2.0–5.1) 
in the control group ( p  = 0.041). A clinically significant reduction in 
ESS at 2 months was seen in 68.9% in the NESB group compared 
to 66.4% in the control group ( p  = 0.52). The mean reduction in the 
ESS in the NESB group was 4.3 ( SD  6.5) versus 4.0 ( SD  6.2) in the 
control group ( p  = 0.45). A statistically significant difference was not 
seen in the improvement in quality of life measures between the two 
groups.  
  Intended outcome and impact :    Patients from NESB have a lower 
average CPAP compliance and higher rate of treatment discontinua-
tion despite a similar rate of improvement in symptoms compared to 
native English speaking patients.          
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  P028  |    Structural brain alterations in Vietnam 
veterans with obstructive sleep apnoea, with and 
without post- traumatic stress disorder 
     T.     Skinner    1,2    ;     S.     McLeay    3,4    ;     R.     O ' Sullivan    1,2    
    1 Greenslopes Private Hospital, Brisbane, Australia  ;       2 Sleep Care, Greenslopes 
Private Hospital, Brisbane, Australia  ;       3 Gallipoli Medical Research Institute, 
Brisbane, Australia  ;       4 The University of Queensland, Brisbane, Australia   

      Background :    Recent results from the post traumatic stress disorder 
(PTSD) initiative showed that Australian Vietnam veterans (VV) 
have a high prevalence of obstructive sleep apnoea (OSA). Those 
with PTSD also exhibited an increased prevalence of self- perception 
of sleep disturbances. There are well described structural and 
functional brain changes in OSA and PTSD, and some of these are 
shared. In this study we sought to further explore the changes in 
brain volumes in VV with OSA, with and without PTSD.  
  Methods :    Participants from the PTSD initiative with a diagnosis of 
OSA based on polysomnography (PSG) and who had undergone 
MRI brain volumetric analysis were included. PTSD status was de-
termined with the Clinician Administered PTSD Scale for DSM- 5 
(CAPS- 5). Due to their effect on brain volumes, those with major de-
pression or treated with an SSRI were excluded. Regression analyses 
were conducted to assess for correlations between PSG parameters 
(OSA severity, respiratory disturbance index (RDI), arousal index, 
time and percent of time with SpO 2  < 90%) and brain volume by MRI 
assessment. Subjects were assessed as a whole and also separately 
as those with or without PTSD.  
  Progress to date :    23 trauma exposed male VV (12 with PTSD) were 
included. There were no significant difference in baseline demo-
graphics, Epworth Sleepiness Scale, Berlin Questionnaire or PSG 
outcomes between those with or without PTSD. In all patients, and 
those without PTSD, a significant relationship between increased 
OSA severity or RDI and reduced brain volumes was identified in the 
right hippocampus ( p  < 0.01), left hippocampus, left thalamus, right 
cerebellar white matter and left cerebellar white matter ( p  < 0.05). 
This effect was significantly more pronounced in those with PTSD in 
the Left cerebellar white matter ( p  < 0.05). A significant correlation 
between time and percent of time with SpO 2  < 90% and reduced 
volumes was identified in a large number of brain regions. The left 
pallidum and right thalamus demonstrated significantly reduced vol-
umes in those with PTSD compared to those without, independent 
of OSA markers ( p  < 0.05).  
  Intended outcome and impact :    In Australian VV with and without 
PTSD increasing OSA severity, RDI, time and percent of time with 
SPO 2  < 90% are all correlated with significant reductions in brain 
volumes across a wide range of regions. This is valuable data to add 
to the available literature.          

  P029  |    Effectiveness of a patient- centred sleep 
study report in the management of obstructive 
sleep apnoea 
     M.     Srinivasan    1    ;     J.     Duncan    2,3    ;     M.     Hibbert    1,3    ;     D.     Joffe    1,3    ;     A.  
   Mohammadieh    1,3    ;     G.     Cohen    1    ;     P.A.     Cistulli    1,3    ;     A.     Chan    1,3    
    1 Department of Respiratory and Sleep Medicine, Royal North Shore Hospital, 
Australia  ;       2 Department of Respiratory Medicine, Lismore Base Hospital, Australia  ;  
     3 The Faculty of Medicine and Health, The University of Sydney, Australia   

      Background :    Although continuous positive airway pressure (CPAP) 
is highly efficacious in the treatment of obstructive sleep apnoea 
(OSA), its effectiveness is limited by adherence to therapy. It is well 
established in the medical literature that better health outcomes are 
obtained when patients are empowered to participate in clinical deci-
sion making. A pilot study, conducted at Royal North Shore Hospital 
in 2018, demonstrated the feasibility of the development and imple-
mentation of a Patient- Centred Sleep Study Report (PCSR) within the 
sleep laboratory of a tertiary referral hospital. The pilot study sug-
gested a trend towards improved patient knowledge and satisfaction 
among patients receiving a PCSR but was underpowered to illustrate 
statistical significance. This study aims to determine if the wider imple-
mentation of PCSR leads to improved patient knowledge, self- efficacy, 
satisfaction with the sleep service and compliance to CPAP therapy.  
  Methods :    Patients who have had a diagnostic sleep study at Royal 
North Shore Hospital with a diagnosis of moderate or severe ob-
structive sleep apnoea are randomized to receive either the PCSR 
or standard care. Baseline demographic information is 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 therapy will be collected at three 
months after CPAP initiation. Categorical results will be compared 
using chi- square test and continuous variables using the Student ' s  t  
test (parametric) and Wilcoxon rank- sum test (non parametric).  
  Progress to date :    Over 40 patients have been recruited and ran-
domised to either the PCSR or standard care. Data collection is on-
going and the goal is to recruit at least 60 patients in total.  
  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.          

  P030  |    12- month outcomes following acute 
inpatient non- invasive ventilation 
     A.     Thiruvarudchelvan    ;     C.     Pan    ;     A.     Mohammadieh    
   St Vincents Hospital Sydney, Darlinghurst, Australia   

      Background :    Non- invasive Ventilation (NIV) therapy is commonly 
used in the treatment of acute respiratory failure. There are few 
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studies assessing long term outcomes for patients who receive acute 
inpatient NIV1- 3. This study aims to assess a number of key health 
outcomes 12 months following administration of acute inpatient NIV 
at a tertiary referral centre.  
  Methods :    This is a single centre prospective descriptive study. 
Patients were identified who received acute NIV at an Australian 
tertiary hospital during a 12 month period (1 July 2017–30 June 
2018). Data collected included age, sex, BMI, indication for NIV 
and location of NIV administration. Progress at 12 months was 
reviewed via outpatient follow- up clinic records. Patients lost to 
follow up will be contacted via telephone. The primary outcome 
is the proportion of patients who continue on long term domicili-
ary NIV following acute NIV administration. Secondary outcomes 
include 12 month hospital re- admission rates and in- hospital 
mortality. Additionally, for those patients who went on to domi-
ciliary NIV, information regarding means of equipment acquisi-
tion, pressure settings and compliance data will be collected. 
Quality of life will be assessed using the St George ' s Respiratory 
Questionnaire.  
  Progress to date :    Data were obtained for 67 patients. 35 (52%) 
were male. The average age was 65 years ( 15 yrs). 6 acute in- 
hospital deaths occurred. The majority of patients (83%) received 
NIV for the indication of type 2 respiratory failure (T2RF), 6% for 
work of breathing, 3% for acute pulmonary oedema and 8% were 
considered multi- factorial. For those patients with acute T2RF, 
the underlying aetiology was assessed as an acute exacerbation of 
COPD in the majority of cases. Other causes included neuromus-
cular disease, decompensated cardiac failure, and acute or chronic 
respiratory failure following lung transplantation (percentages will 
be listed). Further data to be reported includes the proportion of 
patients prescribed positive pressure ventilation on discharge, 
number of patients receiving post- discharge follow- up in the sleep 
outpatient service, compliance with prescribed NIV and respiratory 
related quality of life  
  Intended outcome and impact :    This study will provide valuable 
prognostic information following the administration of acute NIV in 
the Australian tertiary setting. This will guide recommendations for 
follow- up management of these vulnerable patients. 
 1. Cuvelier, A., Viacroze, C., Benichou, J., Molano, L.C., Hellot, M.F., 
Benhamou, D. & Muir, J.F. (2005) Dependency on Mask Ventilation 
after acute respiratory failure in the intermediate care unit. Eur 
Respir J; 26(2):289–297. 
 2. Ankjaegaard, K.L., Rasmussen, D.B., Schwaner, S.H., Andreassen, 
H.F., Hansen, E.F., Wilcker & J.T.(2017) COPD: Mortality and 
Readmissions in relation to number of admission with non- invasive 
ventilation. COPD; 14(1): 30–36 
 3. Tokgoz, A.F., Gunen, H., Agca, M., Gungor, S., Yalcinov, M., Sucu, P. 
& Sevim, T. (2016) Patient outcome after chronic obstructive pulmo-
nary disease exacerbations requiring non- invasive ventilation during 
hospitalisation. Arc Bronchopneumol.; 
 4. Chang AY1, Marsh S, Smith N, Neill A. Long- term community non- 
invasive ventilation. Intern Med J. 2010 Nov;40(11):764–71.          

  P031  |    Clinical characteristics and 
effectiveness of patients treated with transitional 
oral appliance for obstructive sleep apnoea 
     S.     Wasgewatta    ;     F.     O ' Donogue    
   Austin Health, Melbourne, Australia   

      Background :    Obstructive Sleep Apnoea (OSA) is a condition charac-
terized by recurrent narrowing and collapse of the upper airway dur-
ing sleep. OSA is a common cause of excessive daytime sleepiness, 
reduced quality of life, hypertension, cardiovascular disease and 
motor vehicle and occupational accidents. 1–7  The main treatment 
modalities for OSA are Continuous Positive Airway Pressure (CPAP) 
therapy and Mandibular Advancement Devices (MADs). Both MADs 
and CPAP are clinically effective in the treatment of OSA. Although 
CPAP has a greater treatment effect, MAD is an appropriate treat-
ment for patients who are intolerant of CPAP and may be compa-
rable to CPAP in milder disease. 8  In addition, adherence to MAD 
treatment tends to be considerably better than to CPAP. 9 
 MADs increase the area of the airway and reduce its collapsibility by 
bringing the soft palate, tongue, and hyoid bone forward, changing 
the passive anatomy of the airway. 12  All these effects reduce the 
Apnoea Hypopnoea Index (AHI), increase the oxygen saturation, and 
improve the main symptoms of OSA. 
 Custom MADs could be the treatment of choice in patients with 
mild/moderate OSA and in severe cases when the patient does not 
tolerate CPAP. 9 Custom MADs, however, are expensive, must be 
fitted by a dentist, and the likelihood of successful outcome is dif-
ficult to predict. 9  Inexpensive temporary titration appliance has 
been shown to provide immediate, temporary therapeutic benefit. 10  
However these devices have only been studied during a single night 
titration in treatment naïve patients, whereas typically patients need 
to titrate mandibular advancement over several weeks. This may dis-
qualify patients from a potentially effective treatment because of 
insufficient titration on the initial study night. 
 An alternative approach is to use a titratable temporary device at 
home which is titrated over some weeks, and then efficacy is evalu-
ated by a repeat sleep study. There are no reports in the literature of 
the efficacy of this approach. 

 This study ' s aims are:

   1 .   To determine the proportion of patients who are successful 
in gaining a permanent oral appliance, out of all the referrals 
to a dentist over 2-year period. 

  2 .   To evaluate the clinical, demographic and anthropological char-
acteristics of patients who have been provided with an oral appli-
ance for the treatment of OSA. 

  3 .   To determine the clinical effectiveness of the transitional oral ap-
pliance used for the treatment of patients with OSA    

  Methods :    Retrospective analysis of adult patients referred to a den-
tist from Melbourne Respiratory and Sleep Services, Heidelberg, for 
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consideration of a transitional oral appliance for the treatment of 
OSA.  

  Inclusion criteria :
      1 .   Patients older than 18 years of age. 
  2 .   Patients diagnosed with Obstructive Sleep Apnoea (OSA) based 

on a sleep study conducted by Melbourne Respiratory and Sleep 
Services, Heidelberg, VIC. 

  3 .   Patients referred to a dentist for consideration of Somnodent 
Alpha transitional oral appliance for the treatment of OSA.    

  Exclusion criteria :    Patients younger than 18 years of age.  
  Data collection :    Data will be collected from the database at 
Melbourne Respiratory and Sleep Services, Heidelberg, VIC, retro-
spectively, to filter the patients who are referred to a dentist for con-
sideration of a transitional oral appliance for the treatment of OSA 
from January 2018 to April 2019. 
 Dental and medical records will be interrogated regarding progress 
to transitional oral appliances, and results of subsequent polysom-
nography with the temporary device in place. 
 The demographic, anthropological and clinical characteristics of the 
referred patients will be reported. 
 For patients who do not subsequently have a transitional oral appli-
ance constructed, the reasons will be reported. 
 Of the patients who provided with a transitional oral appliance, data 
from the pre and post treatment sleep studies will be collected and 
compared on a retrospective basis to assess the effectiveness of 
treatment. Predictors of treatment success will analysed. 
 Progress to construction of a permanent device will be reported, and 
predictors of progress analysed (including treatment efficacy)  
  Intended outcome and impact :    Out of all the patients referred to a 
dentist, proportion of patients who were successful in obtaining a 
permanent mandibular splint for the treatment of OSA. 
 Demographic, anthropological and clinical characteristics of patients 
treated with transitional oral appliance. 
 Before and after treatment sleep indices (Apnoea hypopnoea index) 
and objective clinical effectiveness (Epworth Sleepiness Score) will 
be compared to assess the treatment efficacy of the transitional oral 
appliance. 
 This study will provide some data on efficacy of a novel approach 
to managing OSA with a transitional oral appliance as a bridge to a 
permanent MAD.  
  Progress to date :    Currently completing the data collection and sta-
tistical analysis.  
  References :
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  P032  |    Effect of daily CPAP usage on 
symptomatic response in OSA 
     M.     Wilson    ;     C.     Hukins    
   Princess Alexandra Hospital, Brisbane, Australia   

      Background :    Continuous positive airway pressure (CPAP) has been 
standard of care for obstructive sleep apnoea (OSA) since its first de-
scription of clinical use. The dose- dependent symptomatic benefits 
of CPAP have been demonstrated in numerous studies – particularly 
where severe disease or long total sleep time are present. The mini-
mum effective ‘dose’ (hr/day) of CPAP, however, is not known. This 
knowledge has obvious practical implications for publicly funded 
sleep medicine programs in enabling clinicians to allocate resources 
where they will be most effective.  
  Methods :    Retrospective cohort study of all treatment- naïve patients 
with OSA who commenced CPAP through the Princess Alexandra 
Hospital Sleep Disorders Centre between 2014 and 2018 inclusive. 
Baseline demographic factors, Epworth Sleepiness Score (ESS), 
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Functional Outcomes of Sleep Questionnaire (FOSQ), 36- Item Short 
Form Health Survey (SF36) Physical Component Summary (PCS), 
Mental Component Summary (MCS) and Vitality (VT) as well as psy-
chomotor vigilance testing (PVT) were compared after two months 
on CPAP therapy and correlated with compliance (hr/day).  
  Progress to date :    A total of 3191 cases were identified, 1321 (41%) 
with compliance and ESS measurements at 0-  and 2- months. Mean 
compliance was 5.68 ± 2.18 hr/day and resulted in a mean reduc-
tion in ESS of 2.22 ± 5.28. Baseline ESS ( p  < 0.001) and compliance 
( p  = 0.003) correlated with change in ESS (ΔESS) by multivariate 
analysis. On univariate analysis there was a correlation between com-
pliance and ΔESS ( p  = 0.039) but not improved quality of life (QoL; 
 p  > 0.05), reaction time ( p  = 0.795), number of lapses ( p  = 0.895) or 
slowest reaction time ( p  = 0.708) where complete data were available. 
Amongst ‘responders’ (ESS reduction ≥2) there was no threshold ef-
fect with greater compliance (AUC 0.52 [95% CI 0.49–0.55]). Amongst 
‘normalisers’ (2- month ESS ≤ 10), although statistically significant, the 
relationship with compliance was only slightly better than chance 
(AUC 0.57 [95% CI 0.53–0.60]). High baseline ESS was the strongest 
predictor of symptomatic response (AUC 0.76 [95% CI 0.74–0.78]).  
  Intended outcome and impact :    Baseline ESS and daily CPAP usage 
were predictive of symptomatic response although the relationship 
was not strong (R²=0.333). Compliance was also weakly predictive 
of patients having a normal ESS after two months of CPAP therapy. 
Higher daily usage did not correlate with improved QoL or PVT. As a 
tool for predicting those likely to benefit from treatment, the threshold 
of four hours daily usage often used by government programs does 
not appear appropriate (Sn. 83.86% [95% CI 80.92–86.51], Sp. 14.93% 
[95% CI 12.22–17.97]). Although our data does not suggest a clear 
threshold or effective ‘dose’ for CPAP usage, greater daily usage does 
play a role in ESS reduction. This relationship, however, is secondary 
to the effect of baseline ESS with our data suggesting a value of ≥14 
to be highly predictive of therapeutic response (Sn. 47.68% [95% CI 
44.38–50.99], Sp. 82.05% [95% CI 79.39–84.49]).  
        

  P033  |    Effect of abnormal lung mechanics on 
oxygen delivery in a simulated lung model 
     M.     Wilson    ;     R.     Sheehy    ;     B.     Duce    ;     C.     Hukins    
   Princess Alexandra Hospital, Brisbane, Australia   

      background :    Positive airway pressure (PAP) and supplemental oxy-
gen are commonly co- administered therapies in the setting of res-
piratory failure. The final oxygen delivery to the patient, however, is 
determined by the relative difference between oxygen and inspira-
tory flow rates. Previous model studies of oxygen supplementation 
in non- invasive positive pressure ventilation (NPPV) have shown 
that oxygen delivery is also modified by inspiratory PAP, minute ven-
tilation as well as the site of oxygen injection. To our knowledge the 
effect of abnormal pulmonary mechanics and various states of pul-
monary demand on oxygen delivery has not been evaluated.  

  Methods :    We propose to evaluate the influence of respiratory 
rate, respiratory effort and oxygen flow rate on oxygen delivery 
in a simulated lung model receiving CPAP with normal (compliance 
60 mL/cmH 2 O, resistance 5 cmH 2 O/L/s), obstructed (compliance 
60 mL/cmH 2 O, resistance 20 cmH 2 O/L/s) and restricted (com-
pliance 30 mL/cmH 2 O, resistance 5 cmH 2 O/L/s) pulmonary me-
chanics. A ResMed S9 VPAP ST- A will be connected directly to an 
IngMar ASL5000 Lung Model via ResMed Quattro full face mask. 
Supplemental oxygen will be added close to the exhaust port (venti-
lator side) of the circuit. Primary outcome will be fraction of inspired 
oxygen delivered at the level of the (simulated) trachea by Teledyne 
Analytical Instruments AX300 oxygen analyser.  
  Progress to date :    Results to follow.  
  Intended outcome and impact :    Oxygen delivery during PAP is a 
complex interaction between inspiratory and oxygen flow rates. To 
our knowledge this is the first study to evaluate the influence of ab-
normal lung mechanics and various states of respiratory demand on 
oxygen delivery in the setting of PAP therapy. The results of this 
study will have high clinical relevance with the majority of patients 
co- administered these therapies likely to suffer from significant pul-
monary pathology.          

  P034  |    Increased arousal index predicts central 
apnoeas in patients with obstructive sleep 
apnoea (OSA) 
     C.     Yeong    ;     R.     Brillante    ;     L.     Laks    
   Concord Hospital, Sydney, Australia   

      Background :    The arousal index (AI) is a marker for sleep fragmenta-
tion. We postulate that increased arousals reflect unstable breath-
ing in obstructive sleep apnoea (OSA) with preserved or increased 
loop gain resulting in a positive feedback system. This confers risk 
for central apnoeas (CAs).  
  Methods :    All patients with a diagnostic polysomnography (PSG) at 
Concord Hospital from October 2013 to December 2018 are to be 
screened for an AI of ≤10 (A10) or AI of ≥50 (A50) and subsequently 
allocated into an A10 or A50 group. Both groups will be analysed 
between them for differences in central apnea index (CAI). The A50 
group will then be stratified based on severity of obstructive apnoea 
index (OAI). A50 Subgroups will be compared to the A10 group and 
between themselves. Primary analysis would be CAI between groups 
and subgroups. Secondary analysis include differences in patient de-
mographics, clinical characteristics and evidence of hypoventilation.  
  Progress to date :    There were 134 patients in the A10 group and 348 
in the A50 group. The A50 group had a higher CAI (Mean difference: 
3.307 [4.97 to 1.64]) compared to A10. In the A50 group, 122 pa-
tients had an OAI ≥30 (OAHI) and 78 patients had an OAI 5 to 14.9 
(OALO). Analysis is ongoing across subgroups  
  Intended outcome and impact :    Our intended outcome is to clarify if 
CAs have any meaningful differences in low arousal and high arousal 
groups in the context of OSA. Furthermore, CAs may be different 
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in patients with differing severities of OSA. We hope to shed some 
light on the role of CAs in patients with high arousal index and OSA.          

  P035  |    Prevalence and predictors of REM sleep 
without Atonia in a sleep clinic population 
     C.     Yu    1    ;     J.     Stonehouse    1    ;     A.     Turton    1    ;     S.A.     Joosten    1,2    ; 
    G.S.     Hamilton    1,2    
    1 Monash Lung and Sleep, Monash Health, Clayton, Australia  ;       2 School of Clinical 
Sciences, Monash University, Clayton, Australia   

      Background :    REM sleep behaviour disorder (RBD) is reported in 
1–2% of the general population and involves acting out dream be-
haviour or vocalisations during rapid eye movement stage (REM) 
sleep due to the loss of the usual atonia of REM sleep. REM sleep 
without atonia (RSWA) is a characteristic polysomnographic finding 
in RBD which is an elevation of motor tone on electromyography 
(EMG) in chin/limb leads during REM sleep. The significance of iso-
lated RSWA is unclear. Preliminary studies suggest RSWA may be 
an early manifestation of degenerative neurological disorders and 
progress to RBD, but also may be related to medication use. Our 
study aim was to determine the prevalence and predictors of RSWA 
in a general sleep clinic population.  
  Methods :    An audit was conducted of all diagnostic sleep studies at 
Monash Health between January 2019 to June 2019. Reports were 
accessed for evidence of elevated EMG activity during REM sleep 
and whether it fulfilled the American Academy of Sleep Medicine 
(AASM) criteria for sustained or excessive transient muscle activity 
in REM sleep. We further analysed data in 3 groups – patients who 
met AASM criteria for loss of REM atonia (AASM RSWA), patients 
who had elevated EMG activity which did not meet AASM criteria 
(elevated EMG activity) and those with no elevated EMG activity 
(normal).  
  Progress to date :    590 sleep studies over a 5 month period were re-
viewed. AASM RSWA was identified in 25 (4.2%) and elevated EMG 
activity in a further 31 (5.3%) patients. Only one patient in the RSWA 
group was referred for assessment of RBD. In the AASM RSWA 
group, as compared with the normal group there was a higher use 
of anti- depressants, OR = 2.7 (95% CI: 1.1–6.0),  p  = 0.03. There was 
no difference in anti- depressant use between the AASM RSWA and 
elevated EMG groups. There was no difference in beta- blocker use 
between the AASM RSWA and normal groups. Periodic limb move-
ment indices in REM were different between groups: AASM RSWA 
mean = 21 /hr, (95% CI: 9.8–32), elevated EMG mean = 5.1/hr, (95 
%CI: 1.5–8.6), normal mean = 1.6/hr (95% CI:0.79–2.5),  p  < 0.0001. 
The normal group had a higher total AHI and REM sleep AHI com-
pared to the AASM RSWA and elevated EMG groups. There was no 
significant between group differences in age, Epworth Sleepiness 
Scale scores, HADS anxiety or depression scores.  
  Intended outcome and impact :    The use of anti- depressants and el-
evated REM limb movements are associated with REM sleep without 
atonia on polysomnography. There is also a distinct group of patients 

with elevated EMG who demonstrate similar, but milder character-
istics to those who meet AASM criteria. This sub- group warrants 
further characterisation.          

  P036  |    Continuous positive airway pressure 
therapy adherence in women with obstructive 
sleep apnoea in Northern Territory 
     K.K.     Zaw    ;     S.     Tip    ;     H.     Falhammar    ;     S.     Heraganahally    
   Royal Darwin Hospital, Darwin, Australia   

      Background :    Gender difference in the clinical manifestation of OSA 
is well recognised. Continuous positive airway pressure (CPAP) is the 
treatment of choice for moderate to severe OSA. However, adher-
ence and response to therapy may be variable especially in woman 
with lower apnoea hypopnea index (AHI). Hence in this study we 
evaluated the clinical, demographic, polysomnographic (PSG) results 
and adherence to CPAP therapy in woman with mild, moderate and 
severe OSA.  
  Methods :    Adult female patients over 18 years of age who under-
went a diagnostic polysomnography (PSG) between 2014 and 2015 
were included in this study. Clinical, demographic characteristics, 
presence and severity of OSA according to apnoea hypopnea index 
(AHI) criteria were collected. Patients clinical records were reviewed 
to assess the use of CPAP therapy. 
 Progress to date: There were 612 patients who underwent a di-
agnostic PSG and 91 patients were Aboriginal. The mean age was 
50 years and a mean BMI of 33 kg/m 2 . Mild, moderate and severe 
OSA was present in 204, 126 and 140 patients. The mean age in the 
three group was 51, 54 and 53 years, BMI was 32, 36 and 38 respec-
tively. Follow up data showed 15%, 36% and 49% were using CPAP 
therapy with mild, moderate and severe OSA respectively. 
 Intended outcome and impact: Our study demonstrates that 15 to 
36% woman with mild to moderate OSA continue to use CPAP ther-
apy. Further studies are warranted to better understand the clinical 
profile of female patients who may benefit from CPAP therapy with 
mild to moderate OSA.       

  CHRONOBIOLOGY     

  P037  |    Internal and external consistency of the 
liverpool jetlag questionnaire 
     S.     Ledger    ;     Y.S.     Bin    ;     M.     Nour    ;     P.A.     Cistulli    ;     A.     Bauman    ; 
    M.     Allman-Farinelli    ;     S.     Naismith    ;     E.     Stamatakis    ;     C.     Caillaud    ; 
    P.     de   Chazal    ;     S.     Simpson    
   Charles Perkins Centre, University of Sydney, Camperdown, Australia   

      Introduction :    Objective measures of circadian disruption are diffi-
cult and costly to capture in free- living environments. Standardised 
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questionnaires may be helpful for the assessment of jetlag but have 
not been independently validated. We examined the internal and ex-
ternal consistency of the Liverpool Jetlag Scale.  
  Methods :    Online survey of passengers was conducted after long- 
haul flight. Jetlag was captured using the Liverpool scale, both as 
a single rating, and a total score. Fatigue was measured using the 
Vitality subscale of the Short- Form Health Survey (SF- 36). Anxiety, 
worry, or distress before, during, and after flight was captured. 
Correlations within Liverpool items and between jetlag, vitality, and 
anxiety were calculated. Linear regression was used to determine 
which symptoms contributed most to jetlag ratings.  
  Results :    Data from 463 passengers were analysed. Inter- item cor-
relations of the Liverpool scale were low to moderate (rho 0.1 to 
0.6). Item- total correlations were moderately strong (rho 0.5 to 0.6). 
Changes in concentration, time to get to sleep, fatigue, sleep quality, 
and frequency of bowel motions were the strongest independent 
predictors of jetlag ratings, explaining 27% of variability. Jetlag was 
more strongly correlated with vitality/fatigue (rho~0.5) than with 
anxiety (rho 0.1 to 0.2).  
  Conclusions :    The Liverpool Jetlag Scale is internally and externally 
consistent but changes in appetite do not contribute to jetlag rating 
once other symptoms are accounted for. Jetlag rating may be useful for 
capturing subjective experience, whilst total score captures symptoms 
that may be considered by passengers as unrelated to jetlag. Validation 
against objective measures of circadian disruption is needed.          

  P038  |    Individual variability in sleep and 
circadian patterns amongst elite Australian 
Football League (AFL) athletes 
     E.R.     Facer-Childs    1,2    ;     S.     Kearney    2    ;     S.P.A.     Drummond    1    ; 
    S.M.W.     Rajaratnam    1    
    1 Monash University, Monash, Australia  ;       2 St Kilda Football Club, Moorabbin, 
Australia   

      Introduction :    Sufficient quality sleep and alignment of internal 
biological clocks is vital for optimal health and performance. The 
Australian Football League (AFL) is one of the largest growing 
sports industries in Australia and New Zealand with annual reve-
nues reaching a billion dollars. AFL athletes follow strict schedules 
in season for training and competitions which require alterations to 
habitual sleep patterns. With research increasingly uncovering the 
negative outcomes associated with disruptions to these processes, 
there is a need to increase our understanding of how individual vari-
ability could be impacting recovery and performance in elite sports.  
  Methods :    This study examined the relationships between multiple 
facets of sleep- wakefulness (i.e., circadian timing, sleep patterns, and 
well- being), and performance variables in AFL players during peak sea-
son. Questionnaire data was collected using the Munich ChronoType 
Questionnaire, Morningness- Eveningness Questionnaire, Epworth 
Sleepiness Scale, Pittsburgh Sleep Quality Index, Karolinska 
Sleepiness Scale, Profile of Mood States and Depression, Anxiety and 

Stress Scale. Actigraphy combined with daily sleep diaries were used 
to gather objective sleep data over a period of two weeks.  
  Results :    Preliminary results show that sleep and circadian param-
eters differed significantly between individuals and were correlated 
with measures of well- being and recovery.  
  Conclusion :    This study has uncovered the large individual variability 
that can be observed amongst AFL players and highlights the need 
to take sleep and circadian factors into account. This is of critical 
importance to elite athletes and coaching teams, who are looking for 
marginal gains.          

  P039  |    Team Cohesion under sleep loss 
     R.     Matthews    1    ;     P.     Roma    2    ;     S.     Hursh    3    ;     S.     Centofanti    1    ;     C.     Yates    1    ; 
    J.     Stepien    1    ;     D.     Sidebottom    4    ;     E.     Greer    1    ;     C.     Gupta    1    ;     J.     Dorrian    1    ; 
    A.     Coates    5    ;     D.     Kennaway    6    ;     G.     Wittert    6    ;     L.     Heilbronn    6    ;     P.G.  
   Catcheside    7    ;     M.     Noakes    8    ;     S.     Banks      
    1 Behaviour- Brain- Body Research Centre, University of South Australia, Adelaide, 
Australia  ;       2 Behavioral Health & Performance Laboratory, NASA Johnson Space 
Center, Houston, United States  ;       3 Institutes for Behavior Resources, Baltimore, 
United States of America  ;       4 Sleep and Performance Research Center, Washington 
State University, Spokane, Australia  ;       5 Alliance for Research in Exercise, Nutrition 
and Activity, University of South Australia, Adelaide, Australia  ;       6 Adelaide School 
of Medicine, University of Adelaide, Adelaide, Australia  ;       7 Adelaide Institute 
for Sleep Health, College of Medicine and Public Health, Flinders University, 
Adelaide, Australia  ;       8 School of Health Sciences, University of South Australia, 
Adelaide, Australia   

      Introduction :    Teamwork is essential in many shiftwork domains. 
Defined as ‘Task Cohesion’, individuals must coordinate their ef-
forts with others to achieve team goals. Shiftwork is also associated 
with high fatigue and sleep loss, leading to impaired performance. 
How and whether fatigue affects cooperative behavior is unknown. 
Hence, this study aims to measure Task Cohesion in small groups 
under simulated nightshift conditions.  
  Methods :    Eight healthy males ( n  = 3) and females ( n  = 5) aged 
18–35 years (M ±  SD :24.75 ± 4.95), participated in a seven- day 
nightshift study. Following a training and baseline day, participants 
completed four simulated nightshifts (20:00 hr to 08:00 hr), with 
7 hr sleep opportunities (10:00 hr to 17:00 hr), followed by an 8 hr 
night- time recovery sleep. During the nightshifts, at eight 1.5 hr 
intervals between 2000 and 0500, participants completed a 5 min 
computer based behavioral assay of Task Cohesion/cooperation 
(called COHESION) in groups of three.  
  Results :    Data were analyzed using a mixed effect ANOVA, with 
fixed effects of test time, day, and their interaction, and also a ran-
dom effect of participant ID. Cooperative behavior counts (Task 
Cohesion) significantly decreased across the nightshifts (test time; 
F(7,221) = 3.35,  p  = 0.002), in a cumulative fashion from one night to 
the next (test day; F(3,221) = 8.30,  p  < 0.001). This did not appear to 
recover following the 8 hr nighttime sleep.  
  Discussion :    While a strong effect of the nightshift on cooperation 
was suggested, the participants were not part of a pre- established 
team. Additionally, these results may be impacted by the laboratory 
experience rather than the nightshifts. Nevertheless, as pilot data, 
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there is a strong case for further investigation of the Task Cohesion 
construct under sleep loss. These findings may reflect a (top- down) 
shift in the behavioral economic framework of cooperation/paro-
chial altruism, or a (bottom- up) load- shedding due to reduced at-
tentional resources. Additional analysis of task performance and 
subjective ratings of individual and team perceived motivation for 
cooperation may help explain these findings.       

  INSOMNIA     

  P040  |    A feasibility study of a mobile app to 
treat insomnia 
     M.     Aji    1,2    ;     R.     Grunstein    3,4    ;     N.     Glozier    1,2    ;     D.J.     Bartlett    1,3    ; 
    D.     Peters    5    ;     R.A.     Calvo    5,6    ;     Y.     Zheng    3    ;     C.     Gordon    3,7,8    
    1 University of Sydney, Glebe, Australia  ;       2 Brain and Mind Centre, Central 
Clinical School. The University of Sydney, Camperdown, Australia  ;       3 Centre 
for Sleep and Chronobiology, Woolcock Institute of Medical Research, Glebe, 
Australia  ;       4 Department of Respiratory and Sleep Medicine, Royal Prince Alfred 
Hospital, Sydney, Australia  ;       4 School of Electrical and Information Engineering, 
University of Sydney, Sydney, Australia  ;       6 Dyson School of Design Engineering, 
Imperial College London, London, United Kingdom  ;       7 CRC for Alertness, Safety 
and Productivity, Melbourne, Australia  ;       8 Susan Wakil School of Nursing and 
Midwifery, Faculty of Medicine and Health, The University of Sydney, Sydney, 
Australia   

      Background and aims :    Sleep restriction therapy (SRT) is a behavioural 
treatment that is efficacious however its delivery is limit by a shortage 
of trained clinicians. Mobile apps can improve scalability and treat-
ment options given their ubiquity, convenience and portability. In re-
sponse, we have developed a mobile app delivering SRT to individuals 
with insomnia. The feasibility study employed a mixed- methods de-
sign examining the mobile apps’ engagement and acceptability.  
  Methods :    Participants were provided with the mobile app syn-
chronised with a wearable device (Fitbit). The fully automated mo-
bile app delivered personalised SRT according to users sleep data. 
Engagement was evaluated based on participant usage of the mobile 
app. Acceptability was assessed by self- report questionnaires and 
qualitative data.  
  Results :    Overall, the app was well- received and highly acceptable for 
individuals with insomnia. On average, 19 daily sleep diary entries 
( SD  3.6) were logged over the 21- day period. Qualitative data indi-
cated that despite initial apprehension and challenging side- effects, 
users found the app usable given its simplicity and streamlined pro-
cesses such as synchronisation of wearable device data. There were 
reductions in insomnia symptoms, anxiety and maladaptive sleep 
beliefs following treatment. Areas for app improvement included 
the addition of engaging and complex app features (e.g. real- time 
feedback); features to aid data interpretation and provide support; 
and minimising user burden.  
  Conclusion :    The results from this feasibility study suggest a mobile 
app to treat insomnia is engaging and acceptable. This study sup-
ports the conduct of an effectiveness study to validate its use in a 
real- world setting.          

  P041  |    Novel evaluation of task participation 
diary as a metric for daytime functioning in 
insomnia patients 
     K.     Bickley    1,2    ;     L.     Lack    1    ;     D.N.     Lovato    1,2    
    1 Adelaide Institute for Sleep Health, A Flinders Centre for Research Excellence, 
Flinders University of South Australia, Bedford Park, Australia  ;       2 CRC for 
Alertness, Safety and Productivity, Melbourne, Australia   

      Introduction :    Insomnia diagnoses are contingent upon reports of 
deficits in daytime functioning, but the present literature is very 
limited in its exploration of the consequences of symptoms – like 
the poor sleep reports – on ‘everyday’ activities. Furthermore, al-
though it is assumed that poor sleep is followed by poor daytime 
functioning; only a minority of measures allow insomnia sufferers to 
indicate that relationship. Whilst no tools to the authors’ knowledge 
also allow individuals to report any compensatory mechanisms they 
might use to overcome these negative impacts of poor sleep. To ad-
dress this, the current investigation measured sleep impact, and ef-
fort to complete general tasks.  
  Materials and methods :    This pilot study included forty- one in-
dividuals (22 insomnia patients, 15 = female, age  M  = 49.91, 
 SD  = 17.59 years; 19 good sleepers, 14 = female, age  M  = 31, 
 SD  = 8.9 years). From 12- options, including tasks like work, self- care, 
and leisure, participants indicated: (a) what they completed that day, 
(b) how much their sleep negatively affected their ability to partici-
pate in each task, and (c) how much effort it took to participate in 
each task, via a daily- diary for two- weeks.  
  Results :    Overall, results demonstrated that insomnia patients per-
formed fewer activities on average  t  = (39) −2.111,  p  = .041,  d  = .65) 
than good sleepers ( M  = 7.49,  SD  = 1.35, vs.  M  = 8.40,  SD  = 1.43). 
Of the individual tasks, there was only one item that differed sig-
nificantly between groups (item 6 ‘attended school/studied’:  t  = (37) 
−3.006,  p  = .005,  d  = .96) reflecting that more of the younger group 
were university students. To address this ‘occupational’ differ-
ence, secondary analyses excluded item 6 of the diary and subse-
quently showed the insomnia ( M  = 7.43,  SD  = 1.36) and good sleeper 
( M  = 7.97,  SD  = 1.40) groups performed a comparable number of 
tasks  t  = (39) −1.232,  p  = .226,  d  = .39). Additionally, the perceived 
negative impact of sleep remained significantly greater  t  = (26.99) 
6.308,  p  = .000,  d  = 1.91) in the insomnia group ( M  = 1.54,  SD  = .93) 
than the good sleeper group ( M  = .21,  SD  = .33). As did the reports 
of effort in carrying out these tasks in the insomnia group  t  = (39) 
3.659,  p  = .001,  d  = 1.14) (insomnia  M  = 1.56,  SD  = .63, good sleeper 
 M  = .77,  SD  = .75).  
  Conclusion :    These results indicate that individuals with insomnia at-
tempt the same number of activities across the day (after compen-
sating for occupational differences), but they report more negative 
impact on those activities and more effort required perhaps in trying 
to overcome those negative impacts. For now, future investigations 
using more comparable populations are required to ensure the valid-
ity of this tool. Following validation of this diary, it could be used 
to inform both researchers and clinicians of individual patient needs 
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and concerns, and also provide specific benchmarks on which to 
base treatment efficacy.          

  P042  |    Stress, cognition, and sleep: A 
comparison of good sleepers and insomnia 
symptom groups 
     W.     Finck    ;     T.     Bowles    ;     A.     Jackman    
   The University of Melbourne, Melbourne, Australia   

      Introduction :    Despite ongoing sleep disturbance, some insomnia 
sufferers develop ‘tolerance’ toward nocturnal symptoms over time 
and no longer report sleep- related distress or impairment. Although 
potentially at the same high level of morbidity risk as those with a 
diagnosable insomnia disorder, this group is less likely to seek treat-
ment and may therefore go unrecognised. This study explored the 
prevalence of this cohort among the general adult population and 
compared them to other insomnia- symptom groups across various 
stress- related and cognitive measures.  
  Methods :    A convenience sample of adults ( N  = 242) was categorised 
as either ‘good sleepers’, ‘mild to moderate symptoms’, ‘chronic symp-
toms’, or ‘insomnia disorder’ and compared on measures of insomnia se-
verity, sleep quality, sleep reactivity, perceived stress, cognitive arousal 
(general and sleep- related rumination), and emotion dysregulation.  
  Results :    The chronic symptoms group was roughly equal in number to 
those meeting all DSM- 5 Insomnia Disorder criteria. Good sleepers dis-
played significantly lower levels of insomnia severity and better sleep 
quality relative to the mild to moderate symptoms, chronic symptoms, 
and insomnia disorder groups respectively; the chronic symptoms and 
insomnia disorder groups did not differ significantly from one another. 
This pattern of findings was similar across all remaining measures.  
  Discussion :    The results highlight how current diagnostic systems 
may exclude a sizeable number of at- risk chronic insomnia suffer-
ers because they do not report sleep- related distress or impair-
ment. The inclusion of a diagnostic subcategory accommodating this 
group may be of benefit. Further, increased emphasis on strategies 
addressing stress- related and ruminative tendencies may enhance 
insomnia treatment outcomes.          

  P043  |    Does daylength effect the magnitude 
of change to sleep and mental health during 
Insomnia interventions? 
     K.     Hamill    ;     E.R.     Facer-Childs    ;     S.P.A.     Drummond    
   Monash University, Melbourne, Australia   

      Introduction :    Daylight exposure effects sleep quality and wellbeing. 
Approximately 30% of adults’ worldwide experience insomnia symp-
toms and those individuals have higher rates of psychiatric comor-
bidities and lower quality of life. Non- pharmacological interventions 

are the front- line treatment for insomnia. However, currently it is un-
known what time of the year, if any, individuals with insomnia would 
see the best improvements in their sleep and wellbeing. We provide 
preliminary data on seasonality effects on sleep and mental health 
outcomes post behavioural intervention for insomnia, from a large 
randomized trial.  
  Methods :    Eighty- eight treatment seeking individuals (18–82 years) 
enrolled in a RCT over a 29- month period. Clients completed a seven 
session Insomnia Intervention within minimum of seven weeks 
and maximum of twelve weeks. Individuals completed question-
naires, assessing sleep (Insomnia Severity; ISI), depression symp-
toms (Patient Health Questionnaire- 9), and anxiety symptoms (Beck 
Anxiety Inventory, BAI), as well as sleep diaries (main outcome: 
Sleep Efficiency, SE). Correlations assessed whether day length dur-
ing treatment influenced the amount of change in sleep and mental 
health measures.  
  Results :    Increasing hours of daylight across the intervention was as-
sociated with greater decreases in SE ( r  = −.240 ( p  = .028). Those who 
started or finished treatment with longer day length showed signifi-
cantly greater improvement in ISI ( p  = .001;  p  = .011 pre- post treat-
ment respectively) and mental health (BAI  p  = .004;  p  = .005, PHQ9 
 p  = .0074;  p  = .017 pre- post treatment respectively) symptoms.  
  Conclusion :    Our results show, for the first time, insomnia treatment 
results in greater improvement in subjective sleep and mental health 
symptoms during spring and summer months. This would suggest 
that the response to treatment might be seasonal. Those receiving 
behavioural interventions for Insomnia may consider the time of 
year that they start their intervention or be advised that they may 
see better effects of the treatment in spring when compared to au-
tumn months.          

  P044  |    Validation of a consumer and research- 
grade activity tracker in Insomnia Disorder II: 
Outside the laboratory 
     K.     Hamill    1    ;     R.     Jumabhoy    1    ;     P.     Kahawage    1    ;     M.     de   Zambotti    2    ;     E.  
   Walters    1    ;     S.P.A.     Drummond    1    
    1 Monash University, Melbourne, Australia  ;       2 SRI International, Menlo Park, USA   

      Introduction :    Accurate assessment of sleep can be fundamental for 
monitoring, managing, and evaluating treatment outcomes within 
diseases. Proliferation of consumer activity trackers gives easy ac-
cess to objective sleep. We evaluated the performance of a com-
mercial device (Fitbit Alta HR, FBA) relative to a research- grade 
actigraph (Actiwatch Spectrum Pro, AWS) in measuring sleep before 
and after a cognitive behavioural intervention in Insomnia Disorder.  
  Methods :    Twenty five individuals with DSM- 5 insomnia disorder 
( M  = 50.6 ± 15.9 years) wore FBA and AWS and completed a sleep 
diary during an in- lab polysomnogram, and for one week preced-
ing and following 7 weekly sessions of cognitive- behavioural in-
tervention for insomnia. Device performance was compared for 
sleep outcomes (total sleep time, sleep latency, sleep efficiency, and 
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wake after sleep onset). Analyses assessed: 1) agreement between 
devices across days and pre-  to post- treatment; 2) whether pre-  to 
post- treatment changes in sleep assessed by devices correlated with 
clinical measures of change.  
  Results :    Devices generally did not significantly differ from each 
other on sleep variable estimates, either night- to- night, in response 
to sleep manipulation (pre- post treatment), or in response to changes 
in environment (in- lab vs. at- home). Change in sleep measures across 
time from each device showed some correlation with common clini-
cal measures of change in insomnia, but not insomnia diagnosis as a 
categorical variable.  
  Discussion :    Overall, this consumer device (FBA) provides similar 
estimates of sleep outside the laboratory as a research grade acti-
graph. Despite the similarity between FBA and AWS performance, 
the use of consumer technology is still in its infancy and caution 
should be taken in interpretation.          

  P045  |    Validation of consumer and research- 
grade activity trackers in Insomnia Disorder I: 
In- lab validation against polysomnography 
     P.     Kawhawage    1    ;     K.     Hamill    1    ;     R.     Jumabhoy    1    ;     M.     de   Zambotti    2    ; 
    S.P.A.     Drummond    1    
    1 Monash University, Melbourne, Australia  ;       2 Center for Health Sciences, SRI 
International, Menlo Park, USA   

      Introduction :    Consumer activity- trackers claiming to measure sleep/
wake patterns are ubiquitous within clinical and consumer settings. 
However, validation of these devices in sleep disorder populations 
are lacking.  
  Methods :    We examined one night of sleep in 42 individuals with in-
somnia (mean = 49.14 ± 17.54 years) using polysomnography (PSG), 
a wrist actigraph (Actiwatch Spectrum Pro: AWS) and a consumer 
activity tracker (Fitbit Alta HR: FBA). Epoch- by- epoch analysis and 
Bland- Altman methods evaluated each device against PSG for sleep/
wake detection, total sleep time (TST), sleep efficiency (SE), wake 
after sleep onset (WASO) and sleep latency (SL). FBA sleep stage 
classification of light sleep (N1 + N2), deep sleep (N3), and rapid eye 
movement (REM) was also compared to PSG.  
  Results :    Compared to PSG, both activity trackers displayed high sen-
sitivity (sleep detection) (96.66% and 96.04%, AWS and FBA respec-
tively; ns) but low specificity (wake detection) (39.09% and 44.76%, 
respectively;  p  = .037). Both devices overestimated TST and SE and 
underestimated SL and WASO. FBA demonstrated sleep stage sen-
sitivity and specificity, respectively, of 79.39% and 58.77% (light 
sleep), 49.04% and 95.54% (deep sleep), 65.97% and 91.53% (REM).  
  Discussion :    Both devices were more accurate in detecting sleep than 
wake, with equivalent sensitivity, but statistically different specific-
ity. FBA provided equivalent estimates as AWS for all traditional ac-
tigraphy sleep parameters. FBA also showed high specificity when 
identifying N3, and REM, though sensitivity was modest. Thus, it 
underestimates these sleep stages and overestimates light sleep, 

providing a picture of more shallow sleep than actually obtained. 
Whether FBA could serve as a low- cost substitute for actigraphy in 
insomnia requires further investigation.          

  P046  |    The efficacy of biofeedback for the 
treatment of insomnia: A critical review 
     N.     Lovato    1,2    ;     C.     Miller    2    ;     C.     Gordon    2,3,4    ;     R.     Grunstein    2,3,5    ; 
    L.     Lack    1,6    
    1 Adelaide Institute for Sleep Health, College of Medicine and Public Health, 
Flinders University, Bedford Park, Australia  ;       2 CRC for Alertness, Safety 
and Productivity, Melbourne, Australia  ;       3 CIRUS, Centre for Sleep and 
Chronobiology, Woolcock Institute of Medical Research, Sydney, Australia  ;  
     4 Sydney Nursing School, The University of Sydney, Sydney, Australia  ;  
     5 Department of Respiratory Medicine, Royal Prince Alfred Hospital, Sydney, 
Australia  ;       6 College of Education, Psychology and Social Work, Flinders 
University, Adelaide, Australia   

      Introduction :    The popularity of biofeedback as a non- pharmacological 
treatment option for insomnia has increased in recent times despite 
inconsistent empirical evidence for its therapeutic efficacy. The pur-
pose of the current review was to systematically assess the efficacy 
of using biofeedback to treat insomnia.  
  Method and results :    A search of electronic databases (PubMED, 
MEDLINE, OvidSP, Ovid EMBASE, PsychInfo, The Cochrane Library in-
cluding Cochrane Reviews), clinical trials databases and registries (Clinical 
Trials Database [US], Australian New Zealand Clinical Trials Registry 
[ANZCTR]) and online journals (e.g. SLEEP, Sleep Medicine) identified 
92 studies. Of these, 50 publications were descriptive or review papers 
about use of biofeedback for the treatment of insomnia, while an addi-
tional 37 did not meet the detailed inclusion criteria (i.e. not original re-
search, participants do not meet the diagnostic criteria for insomnia). Six 
full- text articles met inclusion criteria and were included in this review.  
  Discussion :    Methodological flaws including poor study design (small 
sample size, lack of control group) limit the validity of the body of 
work in this field to date and fail adequately account for other un-
specified factors likely to drive the observed changes, such as care 
and attention of those administering the treatment, as well as the 
expectations and motivations of the patient. There is an urgent need 
for future studies to clarify the role of unspecific placebo effects 
when reporting biofeedback effects for the treatment of insomnia.          

  P047  |    Sleep disturbance and relationship 
satisfaction in couples treated for insomnia 
     A.     Mellor    ;     K.     Hamill    ;     S.P.A.     Drummond    
   Turner Institute for Brain and Mental Health, Monash University, Melbourne, 
Australia   

      Introduction :    A few studies indicate sleep disturbance and relation-
ship satisfaction are related, however the majority focus on OSA. 
We provide initial data on the association of sleep and relationship 
satisfaction in insomnia, and how this changes with treatment.    



24 of 67  |     ABSTRACTS

  Methods :    Participants were 66 individuals with insomnia (44F, 
20–84 years; ‘clients’) and their partners (22F, 19–82 years) who 
received behavioural treatment for insomnia as part of a RCT inves-
tigating partner- assisted (PA) insomnia intervention. Couples wore 
actigraphs for one week and completed the Insomnia Severity Index 
(ISI), and the Dyadic Adjustment Scale (DAS) to assess relationship 
satisfaction, before and after treatment.  
  Results :    Before treatment worse objective sleep in the client was linked 
to worse relationship satisfaction in the partner (Sleep Efficiency: 
 r  = 0.31; SoL: −0.28; WASO:  r  = −0.29, all  p  < .050). Following treatment, 
relationship satisfaction improved in clients and partners ( p  < .050). Client 
and partner ISI improved with treatment, but only client objective sleep 
improved. Improvements in partner ISI were linked to improvements 
in partner relationship satisfaction ( r  = 0.48). Improvements in client 
sleep (SE, SoL) were also linked to improvement in partner relationship 
satisfaction ( r  = 0.35;  r  = 0.43, respectively).  
  Conclusion :    Results suggest insomnia has a greater impact on 
partners’ relationship satisfaction than on clients’ satisfaction. 
Following a PA intervention for insomnia, relationship satisfaction 
improved in clients and partners. Post- treatment improvement in 
partner ISI was related to improvement in their relationship satis-
faction, despite no objective sleep changes. Improvement in part-
ner relationship satisfaction was also linked to improvements in 
client sleep. Possible mechanisms include the impact of improved 
client sleep on partner sleep, and/or reduction of partner burden 
and other consequences of poor client sleep (e.g., improved in-
timacy). Improvement in client relationship satisfaction was not 
linked to improvements in client sleep, suggesting other factors 
influenced relationship satisfaction (e.g., including the partner in 
treatment sessions). Future analysis will explore the mechanisms 
underlying relationship satisfaction improvement following in-
somnia treatment, including comparison of partner- assisted treat-
ment to individual treatment.          

  P048  |    Economic evaluation of cognitive 
behavioural therapy for insomnia (CBT- I) in adult 
population: A systematic review 
     A.     Natsky    1    ;     A.     Vakulin    2,3    ;     C.L.     Chai-Coetzer    2,4    ;     L.     Lack    2,5    ; 
    R.D.     McEvoy    2,4    ;     B.     Kaambwa    1    
    1 Health Economics, Flinders University Faculty of Medicine Nursing and Health 
Sciences, Bedford Park, Australia  ;       2 Adelaide Institute for Sleep Health, a Flinders 
Centre of Research Excellence, College of Medicine and Public Health, Flinders 
University, Bedford Park, Australia  ;       3 NeuroSleep – NHMRC Centre of Research 
Excellence, Woolcock Institute of Medical Research, University of Sydney, Sydney, 
Australia  ;       4 Respiratory and Sleep Service, Southern Adelaide Local Health 
Network, Bedford Park, Australia  ;       5 School of Psychology, Flinders University of 
South Australia, Adelaide, Australia   

      Introduction :    Insomnia is associated with a number of adverse con-
sequences for individuals which place a substantial economic bur-
den on individuals and society. Cognitive behavioural therapy for 
insomnia (CBT- I) is a promising intervention that can improve out-
comes in people who suffer from insomnia. However, evidence of its 

cost- effectiveness remains unclear. In this study, we systematically 
reviewed studies that report on economic evaluations of CBT- I and 
investigate the potential economic benefit of CBT- I as a treatment 
of insomnia. 
 Methods and analysis: We conducted a preliminary search in 
MEDLINE, Google Scholar, MedNar and ProQuest dissertation 
and theses (PQDT) to build the searching terms. The search in-
cluded studies that use full economic evaluation methods (i.e. cost- 
effectiveness, cost- utility, cost- benefit, cost- consequences and 
cost- minimization analysis) and those that apply partial economic 
evaluation approaches (i.e. cost description, cost- outcome descrip-
tion and cost analysis). A full search strategy using all identified 
keywords and index terms was undertaken in several databases in-
cluding Medline, Psychinfo, Proquest, Cochrane, Scopus, CINAHL, 
Web of Science and Emcare. We adhered to the Preferred Reporting 
Items for Systematic Reviews and Meta- Analyses (PRISMA) for 
protocol guidelines in this review. Only articles in English language 
and those on adult populations were included. We used a standard-
ized Joanna Briggs Institute (JBI) data extraction tool for economic 
evaluations to retrieve and synthesize information from selected 
studies into themes and summarized in a JBI Dominance Ranking 
Matrix (DRM).  
  Results :    Seven studies reporting full economic evaluations of 
CBT- I in adult population were included in this review. Four stud-
ies examined individual CBT- I interventions, one study evaluated 
online CBT- I, one assessed group CBT- I and one investigated all 
insomnia interventions. All evaluations were conducted in de-
veloped countries. Methodological rigour in identified studies 
was of high quality according to JBI Critical Appraisal Checklist 
for Economic Evaluations. Most studies compared the cost and 
outcomes of providing CBT- I against treatment as usual and re-
ported the results in term of incremental cost effectiveness ra-
tios, net benefit and cost- effectiveness acceptability curves. We 
performed cost and outcome comparisons of the studies and 
reviewed the data based on the dominance ranking framework. 
Using this framework, three studies exhibited higher costs for the 
intervention relative to control group, while the overall dominance 
levels for outcomes favoured CBT- I.  
  Discussion :    Our review indicated that for adults with insomnia, 
CBT- I was cost- effective compared to conventional therapy or no 
treatment. Key factors affecting the cost- effectiveness of CBT- I 
were the outcome measures, cost perspective and method used 
to deliver intervention. For future research, we suggest examin-
ing a longer cost- effectiveness time horizon and larger sample 
size to enable better detection of changes in costs and sustained 
clinical outcome. The limited number of studies included in this 
review implies that caution should be exercised when interpret-
ing these results.  
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  P049  |    Addressing insomnia in autistic adults: A 
pilot study 
     A.     Richdale    ;     E.     Morris    ;     K.     Denney    ;     L.     Lawson    
   La Trobe University, Melbourne, Australia   

      Introduction :    Insomnia is common in autistic adults; 20% report 
moderate- severe insomnia and 34%, subthreshold insomnia on the 
ISI, and 28% meet insomnia diagnostic criteria. Nevertheless, insom-
nia intervention for this population is lacking. Due to the core and 
comorbid features of autism, CBT- i may not always be suitable. ACT 
is an alternative with some empirical support for insomnia treat-
ment. This study examined the efficacy of ACT and behavioural 
therapy (BT) to treat insomnia in autistic adults.  
  Method :    Eight (6 male) autistic adults aged 19–68 years attended 
4 × 2 hr group sessions (4/group) of an ACT/BT intervention pro-
moting sleep and training in mindfulness and acceptance to reduce 
over- control, worry, experiential avoidance and arousal. Participants 
completed pre- , post-  and 2- month follow- up questionnaires in-
cluding sleep (ISI, PSQI), anxiety and depression (HADS), psycho-
logical distress (CORE- 10) and experiential avoidance (BEAQ) online. 
Treatment acceptability also was obtained.  
  Results :    Pre- intervention ISI scores were all >8 ( M  = 17.9). Other 
scores were PSQI  M  = 11.0, anxiety  M  = 13.0, depression  M  = 9.8, 
CORE- 10  M  = 20.3 and BEAQ  M  = 60.5. Post- intervention ISI scores 
improved significantly,  M  = 12.6 ( p  = .01); PSQI ( p  = .03), anxiety 
( p  = .03), CORE- 10 ( p  = .02) and BEAQ ( p  = .02) also improved. Most 
individuals showed reliable clinical change on the ISI and modal 
treatment acceptability was “4” (agree) on a 5- point scale. There 
were no significant differences between any post- treatment and 
follow- up questionnaire scores.  
  Conclusions :    ACT/BT was both efficacious and acceptable in re-
ducing insomnia symptoms in these autistic adults, and gains were 
maintained at a 2- month follow- up. Research should continue 
to explore the efficacy of ACT/BT for treating insomnia in this 
population.          

  P050  |    The accuracy of THIM for measuring 
sleep and wakefulness overnight with good and 
poor sleepers 
     H.     Scott    ;     N.     Lovato    ;     L.     Lack    
   Adelaide Institute for Sleep Health, Flinders University, Bedford Park, Australia   

      Introduction :    There are many consumer sleep trackers which claim 
to accurately estimate sleep, but few have empirical evidence pub-
licly available to support their efficacy. The evidence that is publicly 
available suggests that these devices overestimate sleep and un-
derestimate wakefulness. More accurate data collected from sleep 
trackers could be automatically integrated into online treatment 
programs without the need for user input, leading to greater person-
alisation of the treatment program and potentially better treatment 

outcomes. THIM is a new consumer sleep device that can passively 
monitor sleep overnight using actigraphy. This project aimed to de-
velop the THIM sleep tracking algorithm (Study 1), and test its ac-
curacy against polysomnography (PSG) with a small independent 
sample of good and poor sleepers (Study 2).  
  Method :    Study 1. 12 normal sleepers aged 25.8 years ( SD  = 7.3) slept 
overnight in the sleep laboratory with THIM, the Philips Spectrum 
research actigraphy device, the Fitbit Flex consumer actigraphy 
device and PSG recording simultaneously. The THIM sleep track-
ing algorithm was developed by optimising sensitivity and specific-
ity compared to PSG. The accuracy of the newly- developed THIM 
sleep tracking algorithm and the Philips Spectrum and Fitbit Flex 
devices was compared to PSG, as well as correspondence for key 
sleep parameters. 
 Study 2. An additional 12 normal sleepers aged 25.2 years ( SD  = 5.9) 
slept overnight in the sleep laboratory with the same devices re-
cording simultaneously as in Study 1. Sensitivity, specificity and cor-
respondence for sleep parameters was calculated for each device 
compared to PSG.  
  Results :    Study 1. On average, the THIM sleep tracking algorithm was 
accurate at estimating sleep (sensitivity = .91) and reasonable ac-
curacy for estimating wakefulness (specificity = .57). THIM under-
estimated sleep efficiency by 1.21% ( SD  = 6.81). THIM was more 
accurate than the Philips Actiware (sensitivity = .94, specificity = .31) 
and Fitbit Flex (sensitivity = .97, specificity = .40) devices. 
 Study 2. The analysis of the accuracy of THIM for estimating sleep 
and wakefulness in this sample is ongoing and will be presented at 
the conference.  
  Conclusions :    These pilot studies suggest that THIM is capable for 
accurately monitoring sleep overnight in good and poor sleepers. 
Additional sensors could be added to THIM, which may improve the 
accuracy of the device. Future research will examine the accuracy of 
THIM for passively monitoring sleep in people with insomnia, with 
the long- term goal being to incorporate the sleep tracking function 
into a comprehensive mobile- based treatment program for insomnia.          

  P051  |    The accuracy of the THIM device for 
estimating sleep onset with good and poor 
sleepers 
     H.     Scott    ;     A.     Whitelaw    ;     A.     Canty    ;     N.     Lovato    ;     L.     Lack    
   Adelaide Institute for Sleep Health, Flinders University, Bedford Park, Australia   

      Introduction :    Accurate measurement of sleep onset in the home en-
vironment is difficult. THIM is a wearable device designed to accu-
rately 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 responses to the vibrations cease, THIM 
assumes the user has fallen asleep. While previous research with 
similar devices has shown that this behavioural response method 
is accurate method for estimating sleep onset, the use of vibratory 
stimuli together with finger twitch responses is novel. If found to 
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accurately measure sleep onset, THIM could be used to administer 
a brief but effective treatment for insomnia called Intensive Sleep 
Retraining, facilitating the optimal 10- min power nap, and administer 
accurate Multiple Sleep Latency Tests (MSLTs). This study assessed 
the accuracy of THIM for measuring sleep onset compared to the 
gold standard method, polysomnography (PSG).  
  Method :    12 normal sleepers aged 24.9 years ( SD  = 6.1) underwent 
overnight PSG recording whilst using THIM on two nights in the sleep 
laboratory, one week apart. On each night, participants completed 
sleep onset trials for 4 hr beginning 1 hr before their habitual bedtime 
whilst undergoing PSG recording. In these trials, participants attempted 
to fall asleep whilst responding to vibrations emitted from THIM. Once 
they failed to respond to two consecutive vibratory stimuli, THIM woke 
them 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 for both nights separately.  
  Results :    There was a strong degree of correspondence between 
PSG- N1 and THIM- sleep onset on the first night,  r (s) = .77,  p  = 003, 
and the second night,  r (s) = .85,  p  = 001. On average, THIM 
overestimated PSG- N1 sleep onset on the first night by 0.07 min 
( SD  = 0.49). On the second night, THIM overestimated PSG- N1 sleep 
onset by 0.57 min ( SD  = 1.10) which was not significantly different 
to the discrepancy obtained on the first night of testing,  p  = .08. 
However, on a significant number of trials (23.74% of trials across 
both nights), PSG- sleep onset could not be determined before THIM 
prematurely ended the trial with an alarm vibration. This was due to 
the participant responding to the vibration but THIM not detecting 
their response on the majority of occasions, 66.78% of trials where 
PSG- sleep onset was not determined.  
  Conclusions :    THIM is accurate at estimating sleep onset, more so 
than similar devices. However, small inaccuracies have been de-
tected in the first iteration of its algorithm, particularly with re-
gards to detecting sleep onset whilst the participant is still awake 
according to PSG. This would be problematic for applications such 
as Intensive Sleep Retraining, power napping and MSLTs which rely 
on the accurate detection of sleep onset. Consequently, refinements 
have been made to the THIM algorithm to improve its accuracy for 
estimating sleep onset and we will present the most recent data 
about the accuracy of THIM.          

  P052  |    Medicinal seeds Ziziphus spinosa for 
insomnia: Pilot results of a randomised controlled 
trial 
     J.     Shergis    1    ;     M.L.     Jackson    2    ;     H.     Meaklim    1    
    1 RMIT University, Bundoora, Australia  ;       2 Monash University, Clayton, Australia   

      Introduction :    Jujube seeds (Ziziphus spinosa) are a plant- based seda-
tive that target the gamma- aminobutyric acid (GABA) pathway, with 
the potential to treat insomnia without dependency or hangover ef-
fects. Clinical trials and meta- analyses have shown promising ben-
efits on sleep quality, quantity, and associated daytime symptoms 

and they are safe with no known side effects. However, there are 
limited high- quality clinical trials.  
  Methods :    A pilot study of 12 participants with insomnia were en-
rolled in a randomised, triple- blind, placebo controlled, cross- over 
trial. After 2- weeks run in, participants were given 2 grams of aque-
ous extract of Jujube seeds for 4- weeks and a placebo for 4- weeks 
(or vice versa, with 4- weeks wash out between treatments).  
  Results :    Women more commonly enrolled in the study and age 
ranged from 20 to 58 years old. The results revealed an increase 
in sleep duration and reduced insomnia severity during the active 
treatment phase compared to the placebo phase. The study was not 
powered to detect a significant effect between groups, however, 
individual participant data showed promising results in favour of 
the Jujube seeds, in terms of reducing insomnia severity, total sleep 
time, sleep quality as well as functional outcomes including concen-
tration, tiredness and mood. Jujube seeds were well tolerated, and 
aside from softer stools reported in the Jujube seeds group, no sig-
nificant adverse events occurred.  
  Discussion :    Jujube seeds may be moderately effective for the treat-
ment of insomnia in the short term. The results from this pilot study 
will inform the design of a large clinical trial.       

  NEUROLOGY AND NEUROPHYSIOLOGY     

  P053  |    Kiwifruit: sleep superfood? – A study 
methodology 
     A.P.     Kanon    1,2,3,5,6    ;     P.     Balan    1,2    ;     W.C.     McNabb    1    ;     N.C.     Roy    1,3,4    ; 
    C.-M.     Chow    5    ;     S.J.     Henare    1,6    
    1 Riddet Institute, Massey University, Tennent Drive, Palmerston North, New 
Zealand  ;       2 Alpha- Massey Natural Nutraceutical Research Centre, Massey 
University, Palmerston North, New Zealand  ;       3 AgResearch Grasslands, Tennent 
Drive, Palmerston North, New Zealand  ;       4 High- Value Nutrition National Science 
Challenge  ;       5 University of Sydney and Exercise, Health & Performance Research 
Group, Faculty of Health Sciences, Australia  ;       6 School of Health Science, Massey 
University, Tennent Drive, Palmerston North, New Zealand   

     Consumption of kiwifruit (KF) 1 hr before bed improves sleep as 
measured by actigraphy (Lin, Tsai, Fang, & Liu, 2011). However 
the previous study does not provide evidence on how sleep archi-
tecture and biochemical measures may be affected. KF contain a 
protein named actinidin which is a protease enzyme involved in en-
hancing digestion of proteins into amino acids. Some of these amino 
acids are precursors of neurochemicals required for sleep- wake 
regulation. KF is a known source of folate and vitamin C, which 
are essential in the metabolism of amino acids into neurochemi-
cals. The primary objective of this research is to investigate how 
acute and long term KF consumption may impact sleep architecture 
and its downstream effects on cognition, mood, metabolites and 
gut microbiota. A randomised, double- blind, controlled, crossover 
trial is planned. Participants will undergo sleep polysomnography 
assessment and complete mood/cognitive tests. Measures will be 
conducted on each intervention on the first night of consumption, 
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after 14 days, and 14 days after washout. Blood and urine will be 
collected and analysed for metabolites and faecal samples se-
quenced for microbial populations and metabolites. This study will 
allow a better understanding of how KF consumption may improve 
sleep and assist in understanding a possible mechanism.         

  P054  |    NREM sleep neural oscillations and 
executive dysfunction in older adults at risk of 
dementia 
     A.     Ridha    1,2    ;     A.     Mullins    2    ;     N.     Memarian    2    ;     K.     Kremerskothen    2    ; 
    J.W.     Kim    2,3    ;     R.     Grunstein    2,4,5    ;     S.     Naismith    1,2,4    ;     A.     D ' Rozario    1,2,4    
    1 School of Psychology, University of Sydney, Camperdown, Australia  ;       2 Sleep 
and Circadian Research Group, Woolcock Institute of Medical Research, Glebe, 
Australia  ;       3 Department of Healthcare Information Technology, Inje University, 
Gimhae- si, Republic of Korea  ;       4 Brain and Mind Centre, University of Sydney, 
Camperdown, Australia  ;       5 Department of Respiratory and Sleep Medicine, Royal 
Prince Alfred Hospital, Camperdown, Australia   

      Introduction :    Sleep spindles and slow wave brain activity (SWA) are 
distinct features of non- rapid eye movement (NREM) sleep. Marked 
reductions in these neuro- oscillations have been shown to occur in 
individuals appearing on the dementia spectrum, beyond patterns 
observed in healthy ageing. This has in turn been associated with 
impaired sleep- dependent overnight memory consolidation in older 
adults at risk of dementia. Deficits in sleep spindles and SWA during 
sleep may also underlie executive dysfunction commonly observed 
in this at- risk population, however this has not been previously 
investigated.  
  Methods :    Forty- nine older adults (mean age = 66.2) with non- 
amnestic mild cognitive impairment or subjective memory 
complaints attended the sleep laboratory for an overnight poly-
somnography. All- night electroencephalogram (EEG) recordings 
at frontal (F3- M2, F4- M1) and central (C3- M2, C4- M1) brain re-
gions were analysed to quantify sleep spindle density (events per 
min) in N2 sleep and SWA (slow oscillations, absolute EEG power, 
0.25–1 Hz; and delta EEG power, 0.5–4.5 Hz) in NREM sleep. 
Correlations between EEG measures and performance on tasks of 
executive function (Stroop, Trail Making Test – part B, Controlled 
Oral Word Association Test and the Digit Span) were examined. 
Covariates of age, gender, education level and depression severity 
were controlled for.  
  Results :    Lower sleep spindle density and SWA in NREM sleep at 
the frontal brain regions were associated with poorer working 
memory on the Digit Span task (overall spindle density at F4- M2, 
 r  = 0.36,  p  = 0.04) and worse response inhibition on the Stroop, 
respectively (slow oscillation at F3- M1,  r  = −0.40,  p  = 0.04; delta 
EEG power at F4- M2,  r  = −0.32,  p  = 0.03). However, lower sleep 
spindle density at central brain regions was associated with bet-
ter response inhibition (overall spindle density at C4- M1,  r  = 0.30, 
 p  = 0.01). Post- hoc analysis revealed a significant inverse relation-
ship between overall sleep spindle density and delta power (F4- 
M2,  r  = −0.28,  p  = 0.04).  

  Discussion :    Sleep spindles and slow frequency brain activity in 
NREM sleep are associated with executive dysfunction, namely 
poorer working memory and response inhibition in older adults at 
risk for dementia. Deficits in these neuro- oscillations could be tar-
geted through therapeutic interventions to potentially improve cog-
nitive deficits in this at risk population.          

  P055  |    The relationship between sleepiness, 
tiredness and lapses of attention in patients 
undergoing daytime sleep testing 
     A.     Perkins    ;     A.     Matthews    ;     T.     Minogue    ;     K.     Kee    
   Royal Melbourne Hospital, Parkville, Australia   

      Introduction :    The negative consequences of pathological sleepi-
ness are well understood, however patients who report symptoms 
of tiredness and fatigue without clinically defined sleepiness may 
also evidence a deficit in attentional processes leading to adverse 
outcomes. 
 This study investigates the validity of using the Sustained Attention 
to Response Task (SART), a test of visual attention to measure vigi-
lance alongside standard sleep testing.  
  Methods :    Patients undergoing daytime sleep testing performed the 
SART on a laptop. The program displays a randomised series of digits 
‘1–9’ for 250 ms followed by a masking ‘X’ for 900 ms. Participants 
respond to digits ‘1–2’ & ‘4–9’ with the spacebar and withhold re-
sponses to ‘3’. Withholding responses requires higher order cogni-
tive processing than simple reaction time tasks and offers a measure 
of visual attention. Normative values suggest error scores of ≥10 
indicate an attentional deficit  
  Results :    Interim results for 17 participants ( n  = 13 MSLT,  n  = 4 MWT, 
Mean ESS = 13.4 ± 5.4) demonstrates frequent total SART errors with 
no difference between those with ( n  = 8) and without ( n  = 9) patho-
logical sleep onsets ( M  = 19.6 ± 10.7 compared with  M  = 20.3 ± 11.3, 
 t (15) = −0.132,  p  = 0.90). A Spearman ' s rho correlation between MSLT 
MSL and errors shows the expected moderate negative relationship 
ρ = −0.59,  p  < .05, and a positive trend between ESS and errors ap-
proached significance ρ = 0.50,  p  = .08. No relationship between 
SART errors and HADS has yet appeared. A power calculation sug-
gests that the full sample of  N  = 164 would provide an effect size of 
0.61 at alpha 0.05 with 80% power, and recruitment continues.  
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  OTHER :            

  P056  |    Nurses roles and practice in managing 
sleep health in Australia and New Zealand cross- 
sectional survey 
     C.     Buchan    1    ;     N.     Grivell    2    ;     D.     Brown    3    ;     C.     Gordon    3,4    ;     S.     Powell    5    
    1 Alfred Health, Prahran, Australia  ;       2 Flinders University, Adelaide, Australia  ;  
     3 Woolcock Institute of Medical Research, Sydney, Australia  ;       4 University of 
Sydney, Sydney, Australia  ;       5 Christchurch Hospital, Christchurch, New Zealand   

      Introduction :    Nurses are the largest healthcare workforce yet it is 
unclear what the current role nurses have in managing sleep health and 
sleep disorders in Australia and New Zealand. To determine the role and 
practice of nurses in sleep health and sleep disorders, the Australasian 
Sleep Association (ASA) Nursing Education Subcommittee developed 
the ‘Sleep Nursing Workforce Survey’ with the aim to understand 
how nursing practice and nurse roles are currently being conducted 
in patients with sleep disorders or sleep problems. The survey results 
will be used promote nurses’ roles and practice in sleep medicine and 
to raise awareness of the varied nursing roles within sleep medicine.  
  Methods :    The survey was endorsed by the ASA board. Ethics was 
granted by The Alfred Ethics Committee (Study number 207/18). The 
survey design included multi- choice, closed ended questions together 
with open ended free text follow- up questions. The survey was 
conducted online using the survey monkey platform. October 2018–
March 2019. All ASA members were sent an email with the link to the 
survey. Recruitment methods included, ASA members to encourage 
all nurses working in the field to complete the survey, advertisements 
at ASA Sleep DownUnder 2018, on the ASA website & on the ASA 
Facebook page. Anonymity & confidentiality were maintained for all 
responses. Consent was implied by survey completion. The results 
were analysed using one way tables and cross tabulation.  
  Results :    100 responses. Australian (72%) versus New Zealand (28%). 
88% Female. Age range 20–69 yrs; 24% 40–49 yrs, 40% 50–59 yrs & 
17% 60–69 yrs. Formal nursing education: 82% had a Bachelor degree 
or higher, 31% Post Grad Diploma, 19% Masters qualified & 4% PhD. 
12% had specific sleep science or medicine qualifications & 60% re-
ported sleep specific education as ‘on the job training’. 92% currently 
registered in Australia or New Zealand. 48% work part- time & of those 
42% seek additional hours in the sleep field. The majority work in met-
ropolitan/city (70%) and in the public sector (63%). Of those, 67% work 
in a hospital (outpatient clinic, sleep laboratory, inpatient acute sleep & 
breathing, chronic disease management, insomnia). 20% work in pri-
mary care (community health service, primary care practice, promo-
tion, and child & family health). Direct clinical care was the primary 
role of the majority of respondents (70%), combined with other roles 
such as scientific/physiology, research, education & administration. 
81 respondents stated they are keen to expand their current roles to 
include nurse led clinics, advanced practice roles, prescribing, nurse 
practitioner (NP) candidate and NP roles. Memberships to professional 
associations included: 34% ASA, 42% Australian Sleep Technologists 
Association & 13% Thoracic Society of Australia and New Zealand.  

  Conclusions :    This study found that nurses working in sleep health 
are employed in a variety of roles with the majority involved in di-
rect clinical care. There were a range of educational levels with 54% 
having a post graduate qualification. A majority of nurses want to 
expand their current role to work to the full extent registration or in 
an endorsed extended scope of practice. The varied roles performed 
by nurses demonstrates the breadth of sleep nursing practice being 
conducted in Australia and New Zealand. Nurses as the largest 
health workforce are crucial to optimise access to sleep services 
across Australia and New Zealand by utilising their expert sleep skills 
and knowledge. This data provides direction for strategic workforce 
planning, policy and advocacy, designing sleep specific educational 
content and programmes, key stakeholder collaborations and forg-
ing relationships with other associations as well as increasing ASA 
membership. Nurses are integral members of the healthcare team 
and importantly, the sleep health workforce. The survey results ‘give 
a voice’ for the work nurses do in sleep and sleep heath.          

  P057  |    Activation of oxygen sensing pathways 
in a cancer cell culture model of obstructive sleep 
apnoea 
     C.-A.     Martinez    ;     M.     Morgan    ;     P.A.     Cistulli    ;     K.M.     Cook    
   University of Sydney, Charles Perkins Centre, Camperdown, Australia   

     Obstructive sleep apnoea affects a significant proportion of the 
population and is characterised by airway obstruction, resulting in 
intermittent hypoxia in tissues throughout the body, including tu-
mours. Sleep apnoea patients have higher rates of cancer and cancer 
mortality and more aggressive tumours, yet the underlying mecha-
nisms are poorly understood. Animals exposed to intermittent hy-
poxia as a model for sleep apnoea have faster tumour growth and 
increased invasion, implying hypoxia is key. 
 The hypoxia inducible factor (HIF) pathway acts as a cellular oxygen 
sensor and is activated by low oxygen. HIF is correlated with a poor 
cancer outcome. We have previously shown that HIF increases in 
colorectal cancer cells exposed to intermittent hypoxia mimicking 
oxygen changes seen in OSA and this may be one mechanism ex-
plaining links between cancer and OSA. 
 Earlier this year a new oxygen- sensing pathway was identified in-
dependently from HIF. Chronic hypoxia induces histone lysine hy-
permethylation, an epigenetic chromatin modification. This is due to 
decreased activity in hypoxia of lysine- specific demethylases known 
as KDMs. Particular KDMs have been proposed to be direct sen-
sors of hypoxia and histone methylation can directly regulate gene 
expression. This pathway may be relevant to OSA- induced changes 
in tumour cell behaviour. 
 Because we have seen changes to the HIF oxygen sensing pathway in tu-
mours cells exposed to intermittent hypoxia, we therefore tested if inter-
mittent hypoxia would also induce changes in the levels of histone lysine 
hypermethylation. Using our model of OSA- like intermittent hypoxia, 
we exposed multiple cancer cell lines to intermittent hypoxia. We are 
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assessing histone hypermethylation using western blotting. The study 
is ongoing, and our analyses will provide important insights about the 
relevance of histone methylation status in tumour cells exposed to OSA.         

  P058  |    Managing sleep disorders: A qualitative 
study exploring current practices, knowledge and 
attitudes of general practitioners 
     E.     Hoon    1    ;     N.     Grivell    2    ;     J.     Haycock    2    ;     A.     Vakulin    2    ;     C.L.     Chai-
Coetzer    2,3    ;     N.     Stocks    1    ;     N.     Zwar    4    ;     O.     Frank    1    ;     A.     Redman    5    ; 
    R.D.     McEvoy    2    
    1 Discipline of General Practice, University of Adelaide, Adelaide, Australia  ;  
     2 Adelaide Institute for Sleep Health, College of Medicine and Public Health, 
Flinders University, Bedford Park, Australia  ;       3 Sax Institute, Ultimo, Australia  ;  
     4 Southern Adelaide Local Health Network, Bedford Park, Australia  ;       5 Faculty of 
Health Sciences & Medicine, Bond University, Gold Coast, Australia   

      Introduction :    In Australia, primary care is a key point of contact 
for patients with common sleep disorders such as obstructive sleep 
apnoea (OSA) and insomnia. However, there are challenges to the 
timely and targeted detection and effective management of these 
sleep disorders across the health system. There is also a gap in our 
understanding about current practices, knowledge and preferences 
for managing care of these disorders amongst general practitioners 
(GPs). This project aims to provide an in- depth analysis of the cur-
rent ‘state of play’ and to identify opportunities for improving the 
assessment and management of these disorders from the perspec-
tives of general practitioners, who are key deliverers of care.  
  Methods :    This interpretive qualitative study sits within a larger 
body of work using a mixed methods approach to understand 
how Australians with sleep disorders currently interact with ser-
vice providers and how we may extend the reach and effective-
ness of primary care service delivery. Purposive sampling using 
multiple recruitment sources (online GP professional group, 
professional teaching networks in SA and Queensland, Primary 
Health Networks and professional association newsletters) have 
been used to maximise participant variation. Semi- structured tel-
ephone interviews with currently practicing GPs across Australia 
are being conducted by two researchers to enhance data col-
lection consistency. Thematic analysis of verbatim interview 
transcripts and reflective notes is currently being undertaken. 
Recruitment and data collection will continue until data satura-
tion is achieved.  
  Results :    To date, 20 participants have taken part in the study (60% 
female: 40% male; 70% metropolitan: 25% rural: 5% remote; 25% 
25–34 years old: 40% 35–44 years old: 10% 45–54 years old: 25% 
55–64 years old); mean [range] at time of interview: hours worked 
per week as a GP (FTE) 0.6 [0.2–1.0], years worked practicing as a GP 
12.4 [0.3–35]. Preliminary analysis has found differing approaches 
to the diagnosis and management of OSA and insomnia, with OSA 
management being driven by diagnosis and insomnia addressed 
more holistically. Preliminary themes identified in the data include: 
1) limited involvement in the ongoing management of OSA following 

diagnosis; 2) established referral pathways for OSA diagnosis and 
treatment; 3) drivers for change in the management of OSA, includ-
ing concerns about cost and accessibility of assessment and treat-
ment for OSA, long wait times for public services and distance to 
specialist services; 4) the role of GPs in ongoing management of in-
somnia; 5) lack of clarity and access to suitable referral pathways for 
insomnia; and 6) strong awareness about risks associated with long 
term benzodiazepine use.  
  Discussion :    GPs report significant responsibility for the screening 
of both OSA and insomnia however their ongoing role differs, with 
GPs generally reporting greater involvement with the management 
of insomnia than with OSA. Less clarity about referral pathways 
and lack of access to alternative services has led to GPs taking a 
greater role in the management of insomnia. GPs working with pa-
tients on low incomes and those in rural and remote areas com-
monly identified the need for system change due to the pressures 
and complexities of managing patients who cannot afford and/or 
are not within a reasonable distance of the many services within 
metropolitan areas. It is hoped that the knowledge gained from 
this study will inform new models of care within general practice 
that will lead to greater access to care for the many people experi-
encing sleep disorders in Australia          

  P059  |    An audit on health department funded 
CPAP through nurse led Clinic in the Northern 
Territory 
     S.     Heraganahally    ;     C.     Kerslake    ;     S.     Issac    
   Royal Darwin Hospital, Darwin, Australia   

      Introduction :    Treatment of Obstructive Sleep Apnoea (OSA) with 
continuous positive airway pressure therapy (CPAP) is shown to im-
prove health- related quality of life. In the Northern Territory Top 
End Health Service (TEHS) eligible patients can access a health de-
partment funded (DOH) CPAP equipment for the treatment of OSA. 
Approximately 50 patients per year are provided with DOH funded 
CPAP equipment through this service.  
  Method :    As a part of service development in our centre a new nurse- 
led CPAP clinic was set up to monitor the progress and address any 
trouble shooting for those patients with DOH funded CPAP equip-
ment. The DOH funded Patients were identified from the data base 
and were requested to attend the clinic. Detailed clinical history, CPAP 
compliance, Epworth Sleepiness Scale (ESS) while on CPAP, hospital 
admissions and quality of life questioners were assessed. Difficulties 
with CPAP equipment or the accessories were also assessed.  
  Results :    From June 2018 to June 2019 sixty nine patients were seen 
in the clinic. The mean age of the patients was 68 years with a BMI of 
34 kg/m 2  and 44 were males. The mean ESS score was 5 while on CPAP 
therapy and most patients were adherent to therapy. The mean apnoea 
hypopnea index (AHI) on the diagnostic sleep study was 56/hr and on 
CPAP therapy was 9.6/hr. Quality of life assessment scale showed an 
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overall improvement from 5.6 to 2.6 (higher score worst, lower score 
better). The most commonly reported issues were mask related. 
 Discussion/conclusion: This study shows most patients are adherent 
to CPAP therapy provided through the DOH source. There is also 
improvement in quality of life and the most common issue reported 
was mask related.          

  P060  |    Intermittent hypoxia simulating 
obstructive sleep apnoea increases HIF- 1 in 
brain, breast and prostate cancer cells 
     C.-A.     Martinez    ;     K.     Vijayan    ;     P.A.     Cistulli    ;     K.M.     Cook    
   Charles Perkins Centre, Northern Clinical School, University of Sydney, Sydney, 
Australia   

      Background :    Obstructive sleep apnoea (OSA) affects 5–20% of the 
population and is linked with cancer development and increased 
cancer mortality. OSA is characterised by episodic upper airway ob-
struction during sleep, leading to systemic intermittent hypoxia (IH). 
Animal models of OSA- like IH show increased tumour growth and 
metastasis, implying that IH is a critical driver of tumour progres-
sion, though how this occurs at the fundamental level is unknown. 
Hypoxia inducible factor 1 (HIF- 1) is activated in chronic hypoxia 
(CH) and has been proposed to increase in IH. The presence of HIF- 1 
in tumours is associated with a worse cancer outcome.  
  Methods :    Using an experimental cell culture model of OSA, we have 
examined the effects of IH on HIF- 1 activity in brain, breast and 
prostate cancer cells. Changes in gene and protein expression were 
analysed through quantitative PCR and western blotting respectively.  
  Results :    Exposure to IH increased HIF- 1α protein levels in brain, breast 
and prostate cancer cells. HIF- 1 target genes involved in glycolysis, 
ECM remodelling and the HIF pathway also increased in response. 
Moreover, in all tested cell lines, exposure to CH led to a significant 
decrease in HIF1A mRNA levels while exposure to IH increased HIF1A 
mRNA levels. This suggests that HIF- 1α may be differentially regulated 
at the transcriptional level.  
  Conclusions :    Activation of HIF- 1 in tumour cells exposed to systemic 
IH may be key to understanding the relationship between OSA and 
cancer development and progression. OSA- mediated activation of 
HIF- 1 in an early stage tumour may have significant adverse sequelae.          

  P061  |    Customization of actigraph activity 
thresholds to improve accuracy of total sleep 
time and sleep efficiency 
     A.     Matthews     ;  K.     Kee    
   Royal Melbourne Hospital, Parkville, Australia   

      Introduction :    Actigraphy is commonly used to provide an objective 
measure of sleep; however there are conflicting results regarding 
ability to provide accurate measures of sleep quality by means of 

total sleep time (TST) and sleep efficiency (SE%). Actigraphy can be 
improved in 3 main ways 1) by digitally marking lights off/on and 
using sleep diaries, 2) by adjusting how sleep onset is identified; and 
3) by adjusting the activity thresholds (AT ' s). To our knowledge there 
is limited research looking at individually calibrated AT ' s as a way of 
improving estimated TST ' s and SE%.  
  Aim :    The aim of the current study is to customize AT settings with 
polysomnography (PSG); and to compare these to the default AT set-
tings over the course of extended actigraphy use.  
  Method :    Patients referred to the sleep laboratory for diagnostic, 
CPAP or MSLT studies underwent actigraphy for an extended pe-
riod prior to their PSG. AT ' s were adjusted to optimize TST and SE% 
based upon concurrent PSG data. Analysis on the extended actig-
raphy data using both the customized and default settings were 
compared.  
  Results :    Preliminary (14/100 participants)

   1 .   Default Actigraphy overestimated PSG TST and SE% (37.8 min 
and 7.9%;  p  < 0.001). 

  2 .   Customized AT ' s could be better matched with PSG (TST 6.74 hr, 
Custom 6.74 hr; PSG SE% 84.75, Custom 84.79;  p  = 0.75). 

  3 .   Actigraph extended use  

  TST – Default 7.49 hr, Custom 6.51 hr ( p  < .001) 
 SE% – Default 89.2%, Custom 78.9% ( p  < .001)      

  Conclusion :    Customized AT ' s differ greatly from default AT ' s and 
result in significant differences in estimated sleep quality over ex-
tended use.  
        

  P062  |    Sleep and intrusive memories 
immediately after a traumatic event in 
emergency department patients 
     K.     Porcheret    1,2    ;     L.     Iyadurai    2    ;     M.     Bonsall    2    ;     G.     Goodwin    2    ;     S.  
   Beer    3    ;     M.     Darwent    3    ;     E.     Holmes    4,5    
    1 Monash University, Melbourne, Australia  ;       2 University of Oxford, Oxford, 
UK  ;       3 Oxford University Hospital NHS Foundation Trust, Oxford, UK  ;       4 Uppsala 
University, Stockholm, Sweden  ;       5 Karolinska Institutet, Stockholm, Sweden   

      Introduction :    Disrupted sleep in the weeks following a real- life trau-
matic event is associated with an increased risk for the development 
of post- traumatic stress disorder (PTSD). Following experimental 
trauma, though findings are mixed, total sleep deprivation on the 
first night after the analogue traumatic event (a series of film clips) 
may reduce the number of intrusive memories, a core clinical feature 
of PTSD. The impact of sleep from the first night following a real- 
life traumatic event on immediate and later psychopathology is un-
known. The aim of this study was to assess the relationship between 
sleep duration on the first night following a real- world traumatic 
event and intrusive memories in the subsequent week and PTSD 
symptoms at two months.  
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  Methods :    100 patients were recruited from the emergency depart-
ment on the day of the traumatic event. Participants completed a 
1- week sleep and intrusive memory diary, with actigraphy being an 
additional option. Symptoms of PTSD, anxiety and depression were 
assessed at 1 week and 2 months.  
  Results :    A significant U- shaped relationship was found between 
sleep duration on the first night and intrusive memories in the 
subsequent week: sleeping ‘too little’ or ‘too much’ was associated 
with having more intrusive memories. Meeting CAPS criteria for 
PTSD at 2 months was associated with have 3 time more intrusive 
memories in the first week.  
  Conclusions :    Sleep from the very first night following a traumatic 
event might impact psychopathology following a traumatic event. 
Monitoring intrusive memories and sleep following a trauma, using 
just a simple diary, may help identify individuals more vulnerable to 
later psychopathology.          

  P063  |    Impact of different thermal conditions 
during exercise on subsequent sleep in trained 
female athletes 
     J.     Zaslona    1    ;     H.     Zheng    2    ;     T.     Mündel    2    
    1 Sleep/Wake Research Centre, Massey University, Wellington, New Zealand  ;  
     2 School of Sport, Exercise and Nutrition, Massey University, Palmerston North, 
New Zealand   

      Introduction :    Intense exercise is known to impact on sleep and 
in particular sleep quality, however little is known about whether 
the temperature at which the exercise is undertaken influences 
subsequent sleep. These preliminary analyses aimed to investigate 
this in a group of trained female athletes.  
  Methods :    Wrist actigraphy was used to monitor the sleep of trained 
female endurance cyclists. Participants were monitored for a base-
line period (5–9 days) and across two separate exercise bouts in con-
trolled temperature conditions: 18°C (neutral condition) and 32°C 
(heat condition). For each individual, average sleep duration and 
efficiency per 24 hr (noon to noon) was calculated for the baseline 
phase. ANOVA was conducted and Cohen ' s  d  calculated to compare 
sleep at baseline to sleep in the 24 hr (noon to noon) on the days 
of the exercise bouts (neutral and heat conditions) and to compare 
sleep between the two exercise conditions.  
  Results :    These preliminary analyses included data from eight trained 
female cyclists (mean age 36.4 years, range 22–51 years). Sleep dura-
tion was not different between the three conditions ( p  = 0.39) and 
yielded small effect sizes ( d  = 0.37 heat vs. baseline,  d  = 0.08 neutral 
vs. baseline,  d  = 0.29 heat vs. neutral). Sleep efficiency was not dif-
ferent between the three conditions ( p  = 0.16) but yielded small to 
moderate effect sizes ( d  = 0.13 heat vs. baseline,  d  = 0.59 neutral vs. 
baseline,  d  = −0.41 heat vs. neutral).  
  Discussion :    These preliminary findings indicate that in these trained 
cyclists, the temperature at which the exercise bout was conducted 
does not likely impact on subsequent sleep duration or efficiency.       

  PAEDIATRIC     

  P064  |    Sleep disturbances and related factors 
in young adults with a history of childhood TBI 
     E.     Botchway    1    ;     C.     Godfrey    1    ;     N.     Ryan    1    ;     S.     Hearps    1    ;     
C.     Nicholas    2    ;     V.     Anderson    1    ;     C.     Catroppa    1    
    1 Murdoch Children ' s Research Institute, Melbourne, Australia  ;       2 University of 
Melbourne, Parkville, Australia   

      Introduction :    Sleep disturbances are highly prevalent in survivors 
of childhood traumatic brain injury (TBI), with evidence of persis-
tent sleep problems presented until adolescence; while outcomes in 
adulthood remain unexplored. This study aimed to evaluate sleep, 
fatigue, depression, and quality of life (QoL) outcomes in young 
adults who sustained TBI in childhood and assess the relationships 
among these outcome variables.  
  Materials and methods :    We recruited 54 young adults with mild 
( n  = 14), moderate ( n  = 27), and severe ( n  = 13) TBI, and 13 typically 
developing control (TDC) participants as part of a 20- year follow- up 
of a longitudinal prospective study. Sleep was assessed subjectively 
with the Pittsburgh Sleep Quality Index, and objectively using actig-
raphy sleep efficiency.  
  Results :    At 20 years postinjury, differences in subjective sleep qual-
ity between the TBI and TDC group ( p  = .0500,  r  = - .24), and among 
the TBI severity groups ( p  = .058) approached statistical significance. 
Participants with mild ( p  = .054,  r  = - .37) and moderate ( p  = .025, 
 r  = - .35) TBI reported poorer subjective sleep quality compared 
to those with severe TBI; both with medium- to- high effect sizes. 
Despite being relatively prevalent in TBI, objective sleep distur-
bance, fatigue, depression, and QoL outcomes were not significantly 
different between TBI and TDC groups. Poorer subjective sleep 
quality significantly increased symptoms of fatigue and depression, 
and reduced general health, while objective sleep was not signifi-
cantly associated with these variables.  
  Conclusions :    These findings indicate that while most young adults 
who sustained TBI in childhood have good sleep, fatigue, depression, 
and QoL outcomes, some experience significant concerns in these 
domains. More studies are needed to further understand the nature 
of outcomes in these domains in the very- long- term postinjury.          

  P065  |    Long term PAP in paediatrics: Family 
experiences with the system 
     A.     Campbell    ;     J.     Miller    ;     D.     Elder    
   Otago University Wellington, Wellington, New Zealand   

      Introduction/Aims :    With changes being made recently to the long 
term support service for children using PAP at home, a review of 
current services and family needs was undertaken.  
  Methods :    Semi- structured family interviews were completed. 
Interviews were audiotaped and transcribed. Thematic analysis was 
performed, utilising NVIVO software, to determine recurring themes.  
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  Results :    Sixteen families were interviewed. Age at CPAP initiation 
varied from 0.5 to 15 years and age at interview was 1–18 years. 
Recurring themes described by families included 
 (1) Practical mask/machine issues – most families experienced 
teething issues with the device, ongoing problems included marks 
on the face and children being unable to adjust the mask themselves 
due either to age or disability.(2) Wider impact on family – most 
families felt that parental sleep was improved once their child was 
using PAP. (3) Understanding goal of treatment – relief of symptoms 
was a positive feedback for both parents and children to carry on 
with treatment. (4) Education and communication long term – both 
short term and long term contacts were felt to be important to 
establish and maintain treatment. (5) New technology – families 
with newer devices felt reassured that data could be viewed by the 
specialist team without the need for an appointment.  
  Conclusion :    Paediatric sleep physician, sleep laboratory and sleep 
nurse integration was seen as an effective model for short and long 
term care of children using PAP at home. Families were happy they 
knew who and when to contact staff.          

  P066  |    Outcomes of diagnostic sleep studies in 
a single paediatric tertiary sleep service 
     C.     Castro    1    ;     D.     Nuth    1    ;     A.     Ravindran    1    ;     J.     Nguyen    1    ;     K.     Waters    2    
    1 The David Read Sleep Laboratory, The Children ' s Hospital Westmead, 
Westmead, Australia  ;       2 Department of Sleep Medicine, The Children ' s Hospital 
Westmead, Westmead, Australia   

      Background :    Sleep studies are a complex procedure. Their value 
may, in part, be assessed based on outcomes. Approximately 1000 
sleep studies are performed each year in a paediatric tertiary sleep 
service. This review was to investigate the percentage of children 
whose sleep study outcomes led to intervention.  
  Methods :    The period of January 2018 and December 2019 were 
chosen. Only initial diagnostic sleep studies were included in 
the study. Sleep studies performed on respiratory support (NIV) 
were excluded from the study. The primary sleep study result, 
diagnosis and the consultant ' s medical recommendation were 
then collated.  
  Results :    Preliminary data demonstrated that approximately 35% of 
children had no intervention, or were discharged due to a normal 
study result. The underlying diagnosis and clinical background of the 
children undergoing studies varied (included OSA, tracheomalacia, tra-
cheal stenosis, snoring, achondroplasia; pierre robin sequence, obesity, 
grade 3 tonsils, PLM ' s, hypoventilation, SIDS risk, possible narcolepsy, 
snoring). 25% of children were referred to ENT for either urgent or 
non- urgent review to discuss surgical options, mainly in the form of 
adenotonsillectomy. Amongst those referred for surgical intervention 
10% were recommended treatment with respiratory support (CPAP, 
BiLevel). A conservative approach in the form of nasal steroids was 
recommended for 25% of children and 5% of children were referred 
to weight management.  

  Conclusion :    Interventions are commonly recommended following 
sleep studies in children. Improved screening to exclude those with 
normal studies may help reduce waiting lists for children awaiting 
formal polysomnography.          

  P067  |    Validation of transcutaneous CO 2  to 
paediatric oximetry to improve accuracy of 
screening 
     F.     Cheng    1    ;     H.     Vlachos    2    ;     P.     Robinson    1,3    ;     G.     Blecher    4    ;     K.  
   Waters    1    
    1 The Sydney Children ' s Hospital Network, Westmead, Australia  ;       2 University 
of Sherbrooke, Sherbrooke, Canada  ;       3 The University of Sydney, Camperdown, 
Australia  ;       4 Sydney Children ' s Hospital, Randwick, Australia   

      Introduction :    There is interest in abbreviated testing to improve screen-
ing for paediatric OSA. Oximetry alone has been studied extensively, 
and has a high specificity but low sensitivity. We hypothesized that the 
addition of simultaneous transcutaneous CO 2  trends (TcCO 2 ) to the re-
cording would improve the validity of oximetry screening.  
  Methods :    This was a retrospective review of 200 consecutive poly-
somnography (PSG) records in children for suspected OSA (with or 
without co- morbidity) at the Children ' s Hospital at Westmead. Studies 
were included if we could isolate a valid overnight oximetry and TcCO 2  
traces. PSG analysis was validated by one investigator while three oth-
ers independently reviewed oximetry traces alone, or oximetry with 
TcCO 2  to score them as normal, mild, moderate or severe.  
  Results :    172 records met the inclusion criteria, including 115 boys (67%) 
with median age 5.98 (1.1–16.5) years. PSG results were categorised ac-
cording to AHI values as normal (<1.5/hr), mild (>1.5 < 5.0/hr), moderate 
(>5 < 10 /hr) and severe (AHI ≥ 10/hr). For the group, OSA severity se-
verity on PSG and McGill criteria, respectively, were normal (93 vs. 128), 
mild (41 vs. 30), moderate (18 vs. 5) and severe (18 vs. 9). Correlations 
amongst clinicians varied but use of TcCO 2  improved the separation of 
both normal and severe traces when evaluating screening traces.  
  Conclusion :    Preliminary results suggest that the addition of TcCO 2  provides 
improved delineation of both normal and abnormal traces from overnight 
screening for OSA in children. Further analysis will provide more detailed 
validation of the use of TcCO 2  in screening studies for OSA in children.          

  P068  |    The response of obstructive sleep 
apnoea symptoms in children to continuous 
positive airway pressure 
     K.     Ellis    1    ;     E.     Croft    2    ;     R.     Mihai    1    ;     M.     Davey    1,3    ;     G.     Nixon    1,3    
    1 Melbourne Children ' s Sleep Centre, Monash Children ' s Hospital, Melbourne, 
Australia  ;       2 Faculty of Medicine, University of British Columbia, Vancouver, 
Canada  ;       3 Department of Paediatrics and The Ritchie Centre, Monash University, 
Melbourne, Australia   

      Introduction :    An increasing number of children with obstructive 
sleep apnoea (OSA) require treatment with continuous positive 
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airway pressure (CPAP) but the evidence for its effect on daytime 
symptoms is limited. We aimed to quantify the effect of CPAP on 
OSA symptoms in a cohort of Australian children.  
  Methods :    Children prescribed CPAP in 2017/2018 were identified 
from the sleep centre database ( n  = 30). Subjects were excluded if 
they did not proceed to titration polysomnography (PSG) ( n  = 8) or if 
their diagnostic PSG occurred at another centre ( n  = 9). The OSA- 5, 
the Pediatric Sleep Questionnaire (PSQ) and the Epworth Sleepiness 
Scale- Child and Adolescent version (ESS- CHAD) were completed 
by a caregiver at both the diagnostic PSG and CPAP titration sleep 
study. Data before and after CPAP is presented as median (range) 
and compared using the Wilcoxon signed- rank test.  
  Results :    13 children were included; 7 had a major co- morbid syn-
drome, 2 were obese, and 2 had upper airway malformations. The 
obstructive apnoea- hypopnoea index significantly improved from 
16 (0.6–75.4)/hr at baseline to 1.6 (0.3–15.9)/hr ( p  = 0.0015) on 
CPAP titration PSG, with only one child not having complete resolu-
tion of OSA on CPAP. They used CPAP on 85% (21–100) of nights 
for 7.6 (0.7–9.1) hr on nights used. CPAP therapy was effective in 
significantly decreasing OSA symptoms measured by the OSA- 5 
( p  = 0.004) and PSQ ( p  = 0.003). There was no significant change in 
the ESS- CHAD ( p  = 0.19).  
  Conclusion :    These results highlight the variation in symptomatic 
response to CPAP. Symptoms of OSA change most reliably, with 
sleepiness being less sensitive. These results will inform a larger pro-
spective study.          

  P069  |    Impact of development of a paediatric 
sleep service on remote children in the Northern 
Territory 
     N.     Gentin    1,2    ;     G.     Blecher    1,2    ;     C.     Jonas    1,2    ;     J.     Widger    1,2    ;     B.  
   Williamson    1,2    ;     S.     Heraganahally    1    
    1 Department of Respiratory and Sleep Medicine, Royal Darwin Hospital, Darwin, 
Australia  ;       2 School of Women ' s & Children ' s Health, Faculty of Medicine, 
University of New South Wales, Sydney, Australia   

      Introduction :    Sleep disordered breathing is a common and signifi-
cant issue in children. About 10% of children habitually snore and 
1–4% have obstructive sleep apnoea (OSA). According to the 2016 
Australian Census, 228,833 people were living in the Northern ter-
ritory (NT). Children aged 0–14 years made up 21% of the popula-
tion. Therefore, about 25,000 children would habitually snore and 
2000 would have OSA. It is important to assess snoring children to 
determine whether OSA is present in order to perform adenotonsil-
lectomy if required or avoid unnecessary surgery. 
 Until 2016, no paediatric sleep service was available in the NT. 
Children with sleep related issues either were not investigated or 
had to travel interstate for assessment and management. 
 In 2016, a paediatric service was established as part of the local adult 
sleep clinic. This service includes remote telehealth paediatric sleep 
physician consults, local polysomnography (PSG) and non- invasive 
ventilation management. 

 In this study we evaluated the prevalence of paediatric OSA and im-
pact of a paediatric sleep service in the NT.  
  Method :    This is a retrospective study reviewing all paediatric pa-
tients (1–17 years) who were referred for sleep assessment and un-
derwent a diagnostic PSG between 2016 and 2018 in the NT.  
  Results :    334 patients were referred and underwent a PSG. 47% had 
OSA. Further demographic, clinical, PSG and outcome results will 
be presented.  
  Discussion :    OSA is common and significant in paediatrics. The devel-
opment of a paediatric service in the NT has improved the manage-
ment and health of remote and indigenous children.          

  P070  |    Bedtime routine in NZ children aged 
7–10: Differences related to ethnicity and 
socioeconomic status 
     J.     Miller    ;     P.     McDowall    ;     D.     Sim    ;     D.     Elder    ;     A.     Campbell    
   University of Otago, Wellington, Wellington, New Zealand   

      Introduction :    There is limited knowledge of the sleep of Māori chil-
dren and children from low- decile schools. The aim of this analysis 
was to examine differences by ethnicity and school- decile in bed-
time routine in children aged 7 9  
  Method :    We recruited four groups of parent- child dyads: Māori, 
low- decile ( n  = 18) and high- decile schools ( n  = 17); Pākehā, low- 
decile ( n  = 18) and high- decile schools ( n  = 17). Children partici-
pated in semi- structured interviews that explored bedtime routines. 
Interview transcripts were analysed using NVIVO software to deter-
mine recurring themes.  
  Results :    Children commonly reported using “screen time” during their 
bedtime routine (59%). Brushing teeth and other hygiene habits were 
also commonly reported. Pākehā children more frequently reported 
using “screen time” ( p  < 0.05) or “reading a book” ( p  < 0.05) during their 
routine than Māori. Māori children were more likely to report eating 
( p  < 0.05). Children attending high- decile schools were more likely to 
report reading ( p  < 0.05), whereas children attending low- decile schools 
more often included “play time” in their bedtime routine ( p  < 0.05).  
  Discussion :    New Zealand school children are commonly using 
screen- time during their bedtime routine. Children also commonly 
brush their teeth as well as other acts of hygiene before bed. Children 
from different ethnicities exhibit differences in bedtime routine in 
both positive (reading a book) and less positive habits (screen time, 
eating before bed). Children from different socioeconomic environ-
ments also have differing bedtime routine habits. These apparent 
cultural and socioeconomic differences around “bedtime” routine 
warrant further investigation.          
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  P071  |    Development of a technical paediatric 
polysomnography training program for clinical 
measurement practitioners: Pilot evaluation 
     A.     Nunez    ;     G.     Williams    ;     M.J.     Leclerc    ;     J.     Chawla    
   Queensland Children ' s Hospital, Brisbane, Australia   

      Introduction :    Polysomnography (PSG) is an important clinical tool 
in the diagnosis of sleep- disordered breathing and other sleep 
disorders in children. This educational program was developed to 
provide clinicians, nurses and technologists working in our tertiary 
paediatric sleep medicine service with practical and theoretical 
information required to undertake paediatric PSG in accordance 
with current AASM guidelines and standards. The program de-
veloped consists of both an online theoretical component and a 
face- to- face practical assessment. The aim of this study was to 
evaluate different aspects of the newly developed education pro-
gram including relevance of content, usability of the online inter-
face, user confidence and competence in undertaking paediatric 
Polysomnography Set Up in accordance with current standards 
and guidelines.  
  Method :    25 health professionals with varying PSG set up ex-
perience were enrolled in an Online Theoretical Program (OTP) 
with supporting video links covering all aspects of PSG Set Up 
in children. A Practical Assessment Component (PAC) followed 
completion of the OTP and was undertaken by each participant 
once the sleep nurse educator had deemed supervised practice 
adequate. The participants completed questionnaires recording 
previous experience, self- reported confidence levels, and percep-
tions before and after the OTP was completed. The evaluation 
used radial point scales form 0–10 and open- ended questions. In 
addition, a pre and post quiz data was analysed using a Paired  t - 
test. Qualitative data analysis of responses was also used for the 
course evaluation.  
  Results :    The participants’ responses to the survey indicated a higher 
level of confidence on practical and theoretical components of 
PSG set up at completion of the OTP program. Pre and post quiz 
results also indicated a marked improvement in knowledge (60% to 
80% correct). Course evaluations indicated that the OLP was well- 
organised and provided a worthwhile training experience (100%). 
Further data analysis is planned prior to presentation to compare 
results for participants’ pre and post quiz and evaluation at comple-
tion of the program.  
  Discussion :    A successful technical PSG- training program for health 
professionals, comprising an on- line learning component and a prac-
tical component, has been successfully piloted. Evaluation of the 
pilot shows the program is ready for wider implementation and can 
be further developed to incorporate other important technical as-
pects involved to ensure high quality paediatric PSGs are obtained. 
This can then be utilised to provide comprehensive orientation for 
new staff and regular refresher training for existing staff within our 
service, as well as used as a model for other centres to develop their 
own programs.          

  P072  |    Comparing sleep parameters in 
paediatric patients treated with conventional bi- 
level PAP and bi- level PAP (AVAPS) 
     S.     Pithers    ;     M.     Moody    ;     V.     Saddi    ;     G.     Thambipillay    ; 
    B.     Williamson    ;     S.     Askitis    ;     T.     Pham    ;     J.     Wong    ;     A.     Teng    
   Sydney Children ' s Hospital, Randwick, Sydney, Australia   

      Introduction :    When non- invasive ventilation is needed, our unit rou-
tinely commences patients on conventional bi- level positive airway 
pressure (PAP). Average volume assured pressure support (AVAPS) 
mode is commenced when conventional bi- level PAP fails to provide 
adequate gas exchange. In our study, sleep parameters were com-
pared between each subject ' s last conventional bi- level PAP titration 
and their first titration using AVAPS.  
  Methods :    A retrospective analysis was performed on patients 
( n  = 20) treated with both forms of bi- level PAP. Parameters meas-
ured included SaO 2 , TCCO 2 , sleep efficiency, delivered pressure, ob-
structive apnoea/hypopnoea index (OAHI) and respiratory arousal 
index. Compliance data analysed included inspiratory PAP and aver-
age tidal volume delivered.  
  Results :    Significant improvement in TCCO 2  parameters was ob-
served with peak ( p  = 0.009) and mean ( p  = 0.0017) values showing 
improvement using AVAPS mode. 
 There was no significant difference in delivered pressure. AVAPS 
delivered higher tidal volumes ( p  = 0.0423) using similar pressures. 
 There was no significant difference in SaO 2  parameters but there 
was a trend towards improvement with AVAPS. 
 There was no significant difference in OAHI, respiratory arousal 
index, sleep efficiency and compliance between the two modes.  
  Discussion :    Using AVAPS mode in paediatrics can improve gas ex-
change, delivering a more effective tidal volume without using higher 
pressure or detrimentally affecting compliance and sleep efficiency.  
        

  P073  |    Exploring dyadic sleep relationships in 
parents and children using actigraphy 
     P.     Varma    1    ;     M.L.     Jackson    2,3    ;     M.     Junge    4    ;     R.     Conduit    1    
    1 RMIT University, Bundoora, Australia  ;       2 Monash University, Clayton, Australia  ;  
     3 Institute for Breathing and Sleep, Heidelberg, Australia  ;       4 Sleep Health 
Foundation, Blacktown, Australia   

      Introduction :    Sleep is a family concept, with our previous question-
naire study ( n  = 279) indicating significant associations between 
child ' s sleep disturbances and poor subjective sleep quality in par-
ents. Less is known about objective sleep associations between 
parent- child dyads. This exploratory study aimed to assess relation-
ship between sleep in parent- child dyads using actigraphy.  
  Methods :     N  = 13 parent- child dyads (Mage = 36.17 ± 6.76 years par-
ents, 5.06 ± 2.19 years children) wore actiwatches and completed 
sleep diaries for 14 nights (total 186 nights, no co- sleepers). A five- 
min, modified blip analysis was used. For each night, arousals of 
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≥5 min were marked for initiation of arousals where the first 5 min 
of an arousal were “acti- blipped”. This was done for both parent and 
child, and cross referenced with each other for “initiation of wake- 
bout ≥5 min” in the same 5- min epoch (E- E), 5- min epoch before (−1) 
and 5- min epoch after (+1). Hit- rates were calculated as √xy, where 
x=proportion of child acti- blips matched to parents and y=parent 
acti- blips matched to child blips. Combined 5- min blip hit- rates 
(E − E ± 1) were calculated. Five random, pseudo parent- child hit- 
rates were computed for comparison.  
  Results :    A Mann–Whitney  U  test revealed significant differences in hit- 
rate E- E ± 1 between true ( M  = .30 ± .10) and pseudo ( M  = .10 ± .04) 
parent- child dyads ( U  = .00  p  = .001), indicating sleep associations in true 
parent- child dyads. On average there was a 33.5% chance of parent wak-
ing up within 10 min of child ' s night- awakening, and only a 10.8% chance 
of the child being awake within 10 min of parent ' s night- awakening.  
  Conclusions :    Preliminary evidence from the study demonstrates ob-
jective sleep relationships in parent- child dyads. Since parents often 
wake up with the child, future studies should address parent sleep in 
context of child ' s sleep.  
        

  P074  |    The POSTA study: 24- month follow- up 
of IQ after randomised adenotonsillectomy for 
mild OSA in preschoolers. 
     K.     Waters    1,2    ;     J.     Chawla    3,4    ;     M.-A.     Harris    3,4    ;     H.     Heussler    3,4    ;     A.  
   Cheng    1,2    ;     R.     Black    3    
    1 The Sydney Children ' s Hospital Network, Westmead, Australia  ;       2 The University 
of Sydney, Camperdown, 2050  ;       3 Queensland Children ' s Hospital, Brisbane, 
Australia  ;       4 Mater Research Institute, Brisbane, Australia  ;       5 University of South 
Australia, Adelaide, Australia   

      Introduction :    The POSTA study is a multicentre, randomised con-
trolled trial to evaluate whether preschool children with symptoms 
of OSA would show changes in neurocognitive function that were 
affected by the timing of their adenotonsillectomy.  
  Methods :    190 children (age 3–5 yrs) were randomly assigned to early 
AT (within 2 months) or to routine wait lists (12- months’ wait, NoAT). 
Baseline and 12- month assessments included cognitive and behav-
ioral testing, medical assessment, polysomnography (PSG), and au-
diology. The primary outcome was global IQ, measured by the WJIII 
Brief Intellectual Ability (BIA). Questionnaires included the Pediatric 
Sleep Questionnaire (PSQ), Parent Rating Scale of the Behavioral 
Assessment System for Children- II (PRS- BASC) and Behavior Rating 
of Executive Functioning (BRIEF- P)).  
  Results :    Recruitment and follow- up are now completed. A subgroup 
of 107 children, or 56% of those studied at baseline, attended fol-
low- up testing at 24 months after randomization. This included 55 
assigned to early AT (90% of those seen at 12- month review) and 
52 assigned to routine surgery (86.7% of those seen at 12- month 
follow- up). Those having routine surgery had adenotonsillectomy 
following their first, 12- month review and 12- months before this fol-
low- up. Results will be analysed in an equivalent manner to the first 

review at 12- months, to evaluate using linear regression in which 
WJIII outcomes at 24- month follow- up are the dependent variable 
and treatment allocation the main effect, with baseline scores as the 
covariate.  
  Conclusion :    This study will provide long term follow- up of a group 
of preschool children who were randomly assigned to the timing of 
adenotonsillectomy in order to evaluate whether the cognitive func-
tions which are thought to be affected by OSA, show changes over 
time depending on the timing when adenotonsillectomy is under-
taken, as well as following changes in sleep, symptoms, and polysom-
nographic findings over time.  
        

  P075  |    The Timecourse of obstructive sleep 
apnoea in children with Down syndrome 
     K.     Waters    1,2    ;     C.     Castro    1    ;     J.     Chawla    3,4    
    1 The Sydney Children ' s Hospital Network, Westmead, Australia  ;       2 The University 
of Sydney, Camperdown, Australia  ;       3 Queensland Children ' s Hospital, Brisbane, 
Australia  ;       4 Mater Medical Research Institute, Brisbane, Australia   

      Introduction :    Children with Down syndrome have high rates for the 
incidence and recurrence of obstructive sleep apnoea (OSA), due to 
their anatomical and neuromuscular abnormalities. This retrospec-
tive study describes the evolution of OSA on PSG measurements 
over time in a large cohort of children with Down syndrome, who 
attended two tertiary sleep centres in Australia.  
  Methods :    Children were selected for this study if they were diag-
nosed with Down syndrome and underwent formal polysomnogra-
phy (PSG) in one of two tertiary Pediatric Hospital Sleep Units over 
a selected 3.5 year period. Once subjects were identified, all sleep 
study and treatment records were retrieved for the lifetime of the 
child, through 2018.  
  Results :    Records of 154 children with Down syndrome were re-
viewed between two centres, with 90 (58.4%) males, average age 
at the time of first study was 5.0 ± 4.3 years. The mean number of 
studies evaluated per patient was 3.4 ± 3.1. Cardiac disease was 
present in 86 (57.7%) and 3 (2.0%) had died at the time of this re-
view. We included 37 infants (age < 1 year), who tended to have 
more severe disease with mean total AHI 32.4 ± 31.9 and OAHI 
20.5 ± 23.3/hr and was associated with failure to thrive in 4 (10.8%). 
For those >2 years of age, overall mean AHI was 13.8 ± 23.4 and 
OAHI 11.2 ± 22.9 with 19 (18.8%) obese. Children with normal initial 
studies were more likely to have only one study. Amongst 84 (56.4%) 
children who had ≥2 studies, 72 (80.9%) had moderate or severe dis-
ease at some point.  
  Discussion :    Children with Down syndrome may have severe upper- 
airway obstruction in infancy, and monitoring for OSA needs to con-
tinue over time as the majority of children monitored over time had 
moderate or severe disease at some timepoint.          
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  P076  |    Antibacterial filters may affect the 
pressure delivered to patients using Non- invasive 
ventilation devices 
     G.     Williams    ;     A.     Nunez    
   Queensland Childrens Hospital, South Brisbane, Australia   

      Introduction :    Non- invasive ventilation (NIV) is used in children for 
the treatment of sleep disordered breathing, such as Obstructive 
Sleep Apnoea (OSA) and Central hypoventilation disorders. NIV 
devices deliver positive pressure to maintain airway patency, 
provide increased residual capacity and improve ventilation. NIV 
works with an external circuit comprised of tubing and an inter-
face such as a nasal mask. Antibacterial (AB) filters are sometimes 
used in the circuit to prevent cross- contamination between NIV 
devices and to safeguard children from the risk of infection. AB fil-
ters are not routinely used on devises used in the home; however, 
they may be used in the sleep laboratory as part of the circuit or 
temporarily on loan machines. AB filters will decrease the delivery 
of treatment pressures on some devices by increasing resistance 
in the circuit, so filter settings should be enabled to compensate 
when available. Clinicians need to be aware that some ventilators 
do not compensate for filters, resulting in a decrease in pressure 
when a filter is included, or an increase in pressure if the filter is 
inadvertently removed from a device. In children, lower tidal vol-
umes mean that even small variations in pressure can make a large 
difference in the effectiveness of therapy. The aim of this study 
was to investigate the impact of AB filters on therapy pressures 
for devices currently in use in our centre.  
  Methods :    A circuit consisting of a Philips Virobac II AB filter; 2- 
meter 22 mm standard tubing; Respironics disposable swivel ex-
piratory port and Maquet test lung 190 was tested on a Trilogy 100 
ventilator and a S9 Resmed VPAP Tx with the filter setting enabled. 
The set pressure (P0) was increased from 4 to 15 cmH 2 O in 1 cm 
increments. Pressures were measured before the filter (P1), after 
the filter (P2) and after the expiratory port (P3) using a Respironics 
digital manometer. The overall pressure drop in the circuit – the dif-
ference between P0 and P3, was also calculated for each pressure 
increment.  
  Results :    For the S9 Resmed VPAP Tx with the filter- setting ena-
bled, the pressure differential was a constant 0.4 cmH 2 O over the 
entire pressure range (4–15 cmH 2 O). So, the P3 at 15 cmH 2 O was 
14.6 cmH 2 O. For the Trilogy 100, there was a pressure differential 
of 0.8 cmH 2 O at P0 = 4 cmH 2 O increasing linearly ( r  = 0.966) to 
1.5 cmH 2 O at P0 = 15 cmH 2 O. This is a P3 of 13.5 cmH 2 O, which is 
a 1.1 cmH 2 O lower pressure than the VPAP Tx at the same setting.  
  Discussion :    AB filters play an important role in the prevention of 
cross contamination of pathogens between patients. However, it 
is important to be aware that AB filters can affect treatment pres-
sures on some devices. We recommend the use of mask pressure 
measurements in the laboratory to confirm treatment pressure de-
livery. It is also important to consider actual mask pressure when 
titration protocols are being followed and to be certain that therapy 

pressures are maintained when changing equipment or when home 
equipment is allocated.  
        

  P077  |    The effect of paediatric masks on Non- 
invasive ventilation pressures in children under 
2 years 
     G.     Williams    ;     A.     Nunez    
   Queensland Childrens Hospital, South Brisbane, Australia   

      Introduction :    The use of Non- invasive ventilation (NIV) in children 
is indicated for respiratory support in the treatment of sleep disor-
dered breathing such as obstructive sleep apnoea (OSA) and central 
sleep apnoea disorders. Until recently, the choice of masks for chil-
dren who require NIV was limited to small adult options. However, in 
recent years more masks aimed at the younger age groups have be-
come available. Unfortunately, in the under 2 years age group, there 
remains a very limited choice. By design, this age group requires very 
small interfaces, which may adversely affect delivery pressures. This 
study evaluated two mask designs used at our centre for children 
under 2 years – the Maskmedic size 2 and the Respironics paediatric 
Wisp size small.  
  Method :    A circuit consisting of an AB filter, manufactured by Fisher 
and Paykel; 2- meter 22 mm standard tubing; and the two paediatric 
masks were tested on a Trilogy 100. The paediatric Wisp size small 
and the Maskmedic size 2 mask were tested with pressures ranging 
from 4 to 15 cmH 2 O in 1 cm increments (P0). Pressures at differ-
ent points in the circuit were measured before the filter (P1), after 
the filter (P2) and inside the mask interface (P3) using a Respironics 
digital manometer.  
  Results :    With the Wisp Small size mask attached to the test cir-
cuit, pressures at P3 increased from 3.1 to 12.7 cmH 2 O over 
the P0 = 4–15 cmH 2 O range. This is a differential (P3- P0) of 0.9–
2.3 cmH 2 O. Using the size 2, Maskmedic interface, pressures at P3 
increased from 2.8 to 11.9 cmH 2 O over the P0 = 4–15 cmH 2 O range. 
This is a differential (P3- P0) of 1.2–3.1 cmH 2 O over this pressure 
range.  
  Discussion :    Paediatric mask options for children under 2 years are 
limited, however small masks are available for use in children on NIV. 
It is important to consider that different masks will affect the way 
pressure is delivered, and in some cases, set pressures will not match 
therapy pressures due to mask dynamics. This can become an issue if 
children are changed from one mask to another due to growth. It can 
also be an issue when clinical guidelines for titration are being fol-
lowed as the maximum set pressure may not achieve the maximum 
therapy pressure recommendations and the recommended minimum 
starting pressure of 4 cmH 2 O will result in a starting therapy pres-
sure lower than is recommended.  
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  P078  |    Hypoxia, not sleep disruptions, accounts 
for impaired Psychomotor Vigilance Test 
performance in patients with obstructive sleep 
apnoea 
     R.     Alomri    1    ;     G.     Kennedy    2    ;     S.     Wali    3    ;     F.     Alhejaili    3    ;     S.     Robinson    2    
    1 University of Jeddah, Jeddah, Saudi Arabia  ;       2 RMIT University, Melbourne, 
Australia  ;       3 Sleep Medicine and Research Center, King Abdulaziz University 
Hospital, Jeddah, Saudi Arabia   

      Introduction :    Obstructive sleep apnoea (OSA) is characterized by 
partial and/or complete cessations of breathing during sleep. The 
accompanying sleep disruptions and episodes of hypoxia have been 
linked to increased rates of motor vehicle and work- related ac-
cidents. However, there is a lack of consensus regarding whether 
hypoxia and/or sleep disruption are responsible for the impaired psy-
chomotor performance and attention seen in OSA patients. The pre-
sent study investigated this question by assessing the performance 
of patients with OSA using the psychomotor vigilance test (PVT).  
  Methods :    Participants ( N  = 90) aged 18 to 65 years ( M  = 42.0 ± 12.7) 
were recruited from the Sleep Medicine and research Centre at King 
Abdulaziz University Hospital, Jeddah, Saudi Arabia. All participants 
underwent overnight full polysomnography (PSG) as well as neuro-
cognitive assessments. Sleep parameters (i.e., apnoea- hypopnoea 
index, arousal Index and duration of waking after sleep onset) were 
obtained from PSG. Neurocognitive processes were measured using 
the PVT and excessive daytime sleepiness (EDS) was assessed by using 
the Epworth Sleepiness Scale. Participants were divided into mild and 
high hypoxia groups, based on the median amount of sleep time spent 
with an arterial oxygen saturation level of 90% or less (T90).  
  Results :    The PSG results showed that of the 90 participants, 14 did 
not have OSA, 30 were diagnosed with mild OSA, 23 with moderate 
and 23 with severe. Hierarchical linear regression indicated that neither 
sleep parameters nor EDS were associated with PVT indices. However, 
years of education, level of depression and T90 were significantly re-
lated to the PVT variables. ANCOVA was used to compare mild hypoxia 
([ N  = 45] T90 < 18 s ( M  = 44.4 ± 10.8) and high hypoxia (T90 > 18 s 
( M  = 39.6 ± 14.1) groups on PVT performance after controlling for years 
of education and level of depression. The high hypoxia group showed 
significantly poorer PVT performance in comparison to the mild hy-
poxia group in terms of mean PVT Reaction Time (RT) ( p  = 0.001), me-
dian PVT RT ( p  = 0.001), PVT slowest RT ( p  = 0.01), PVT RT lapses 
>500 milliseconds ( p  = 0.003) and PVT fastest RT ( p  = <0.001).  
  Discussion :    This study investigated the roles of hypoxia and sleep 
disruption in psychomotor and attentional impairments in OSA. Our 
data revealed that neither sleep disruption nor EDS were correlated 
with any of the indices of PVT performance. However, the sever-
ity of hypoxia was significantly associated with impairment in PVT 
performance. Therefore, it appears that hypoxia contributes to im-
paired PVT performance to a greater extent than sleep disruption.          

  P079  |    Top end sleepiness scale – An 
alternative to Epworth Sleepiness Scale in remote 
aboriginal populations 
     S.     Benn    1    ;     H.     Wirth    1    ;     T.     Short    1    ;     S.     Heraganahally    1,2,3    
    1 Flinders University, Northern Territory Medical Program, Tiwi, Australia  ;       2 Royal 
Darwin Hospital, Top End Health Service, Tiwi, Australia  ;       3 Darwin Sleep and 
Respiratory Health, Darwin Private Hospital, Tiwi, Australia   

      Introduction :    The Epworth Sleepiness Scale (ESS) is broadly used in 
Australia and internationally to assess patients with suspected ob-
structive sleep apnoea. The ESS has not been tested for validity in 
any Australian Indigenous populations, although it has been identi-
fied as unsuitable in Aboriginal patients due to intrinsic structural el-
ements of the questionnaire. In this study a new clinical tool, the Top 
End Sleepiness Scale (TESS), is proposed and piloted through evalua-
tion alongside the ESS in a Northern Territory Aboriginal population 
as a screening tool for OSA.  
  Methods :    The TESS was developed as a culturally appropriate, picto-
rial questionnaire coupled with a simple numerical scoring system. 
Participants recruited for this study were adult patients undergoing 
polysomnography (PSG) who identified as Aboriginal. Patients were 
administered with both TESS and ESS while undergoing a diagnostic 
PSG. The TESS and ESS scores were tabulated alongside patient de-
mographics and PSG results.  
  Results :    Fifty adult participants were included in the study. The ESS 
scores did not correlate significantly ( p  > 0.05) with AHI ( r  = 0.239327). 
The TESS, however, demonstrated a statistically significant correla-
tion ( r  = 0.305068,  p  < 0.05). The TESS performs better than the ESS 
for predicting OSA in Aboriginal patients in this study, more so in 
patients aged 40 and above from remote locations, whereas the cor-
relation decreased between ESS and AHI in this group.  
  Discussion :    Our results suggest that the proposed TESS correlates 
significantly with AHI in Top End Aboriginal patients whereas the ESS 
does not. The linear correlation for the TESS is not strong but is statis-
tically significant and, importantly, improved upon the tool (ESS) cur-
rently in use. The proposed TESS may be suitable for use in Aboriginal 
patients. The promising early results of this study could lead to mean-
ingful changes in identifying strategies in the screening of OSA and 
other chronic health conditions in Australian Aboriginal populations.          

  P080  |    The impact of sleep apnoea on sleep 
quality of haemodialysis patients-  a mix- methods 
study 
     G.     Chu    1,2,3    ;     E.     Price    1    ;     G.     Paech    1,2,3    ;     P.     Choi    1    ;     V.     McDonald    1,2,3    
    1 John Hunter Hospital, Charlestown, Australia  ;       2 University of Newcastle, 
Newcastle, Australia  ;       3 Hunter Medical Research Institute, New Lambton, 
Australia   

      Background :    More than 50% of patients with End Stage Kidney 
Disease (ESKD) suffer from sleep disturbance and the majority have 
coexisting sleep apnoea. This study aimed to evaluate the relationship 
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between sleep apnoea and sleep quality and explore patient ' s experi-
ence of living with coexisting sleep apnoea and ESKD.  
  Method :    Regular haemodialysis patients (thrice/weekly) with newly 
diagnosed sleep apnoea (Apnoea- hypopnea index (AHI) ≥ 5/hr) from 
four dialysis units were invited to participate in a semi- structured in-
terview. Objective sleep data including sleep duration and efficiency 
were derived from the overnight in- laboratory polysomnography.  
  Results :    There were 36 eligible participants (mean age: 65 years, me-
dian AHI: 34.5/hr), and 26 agreed to interviews. Severity of sleep 
apnoea (assessed by AHI) did not correlate to sleep duration or ef-
ficiency ( r  = 0.2,  p  = 0.3;  r  = 0.08,  p  = 0.6, respectively). Four themes 
emerged from the interviews: 1. “Broken sleep”: related to short 
sleep duration, with waking and dozing off a common sleep cycle. 
2. “Feeling unrefreshed”: many participants reported feeling unre-
freshed upon wakening regularly. 3. “Impact of sleep disturbance”: 
included reduced physical, mental and self- management capacity. 4. 
“Soldier on”: interviewees employed strategies to cope with symp-
toms (just accept it/sleep more).  
  Conclusion :    Our findings suggest that sleep apnoea is unlikely to 
be the main cause of sleep disturbance in ESKD patients; however, 
ESKD patients with sleep apnoea suffer from poor sleep quality, and 
the debilitating effects of sleep disturbance is profound. Symptoms 
such as fatigue, depression and lack of adherence to treatment may 
be the result of chronic sleep disturbance and should be considered 
as a prompt for the clinical investigation of sleep disorders.          

  P081  |    Eye blink drowsiness measures are 
elevated in obstructive sleep apnoea patients 
during regular driving 
     J.     Cori    1,2    ;     S.     Turner    1,2    ;     J.     Westlake    1,2    ;     A.     Naqvi    1,2    ; 
    S.     Ftouni    3    ;     V.     Wilkinson    1,2    ;     A.     Vakulin    4,5    ;     F.     O ' Donoghue    1,2    ; 
    M.E.     Howard    1,2    
    1 Institute For Breathing And Sleep, Heidelberg, Australia  ;       2 Department of 
Respiratory and Sleep Medicine, Austin Health, Heidelberg, Australia  ;       3 School 
of Psychological Sciences, Monash University, Clayton, Clayton, Australia  ;  
     4 Adelaide Institute for Sleep Health, Bedford Park, Australia  ;       5 Flinders 
University, Adelaide, Australia   

      Introduction :    Obstructive sleep apnoea (OSA) is associated with ex-
cessive daytime sleepiness and a 2–7 fold increase in motor vehicle 
accident risk. Fitness to drive assessment in OSA is challenging due 
to a lack of simple, accurate and validated objective tools. This study 
determined whether eye blink drowsiness measures recorded con-
tinuously during regular driving could identify sleepy driving in OSA.  
  Methods :    16 untreated OSA patients (Apnoea- Hypopnea 
Index[AHI] ≥ 15) and 16 gender and aged matched (±5 years) healthy 
controls (HC) were recruited. Inclusion criteria were 21–80 years 
of age, ≥4 hr of weekly driving and an Epworth Sleepiness Scale 
(ESS) ≤ 18. For the HC group, additional criteria were an ESS ≤ 8 and 
a multivariate apnoea prediction index <0.5 (indicating low OSA risk). 
 For a week, each time participants drove they wore Optalert glasses 
which continuously recorded eye blink drowsiness measures using 

infrared sensors, and subjectively rated their sleepiness (Karolinska 
Sleepiness Scale [KSS]). The Optalert device produced a composite 
eye blink drowsiness measure, the Johns Drowsiness Scale (JDS), for 
each minute. The JDS was averaged across all drives within a par-
ticipant. A rate of the drive minutes that exceeded a critical score 
(JDS ≥ 2.6) per hour of driving was calculated. This critical score 
was previously associated with out of lane events in sleep deprived 
healthy participants.  
  Results :    The groups were similar in age (OSA mean±SE = 49.8 ± 1.8 
vs. HC = 49.2 ± 1.8 years,  p  = .383), but ESS scores were greater for 
the OSA group (OSA = 10.3 ± 1.2 vs. HC = 3.3 ± 0.6,  p  = <.0001). AHI 
for the OSA group was severe (48.2 ± 23). 
 There were no differences in the number of drives (OSA = 14.4 ± 2.2 
vs. HC = 18.9 ± 2.1,  p  = .170) or total drive minutes (489.0 ± 198.8 
vs. 586.7 ± 393.5,  p  = .413) between groups. Pre- drive, OSA pa-
tients were less alert (KSS = 3.9 ± 0.3 vs. 2.4 ± 0.3,  p  = <.000), with 
similar results observed post- drive. Mixed models analysis dem-
onstrated that JDS scores were twice as high for the OSA group 
(OSA = 1.1 ± 0.1 vs. HC = 0.6 ± 0.1,  p  = .033). The JDS critical score 
p/hr was 6.2 ± 1.8 for the OSA group and 1.9 ± 1.8 for the HC group 
with a rate ratio of 3.2. 1/16 HC participants had a median JDS 
rate above the critical score ≥1 p/hr, compared to 7/16 for the OSA 
participants, with a Chi- square test significant difference between 
groups, x2(1,  N  = 32) = 6.0,  p  = 0.014.  
  Discussion :    OSA participants were subjectively and objectively 
sleepier during their regular driving. Approximately half of the OSA 
group had eye blink drowsiness values above the critical score for at 
least 1 min/hr compared to only one participant for the HC group. 
This suggests these non- invasive measures can potentially identify 
OSA patients vulnerable to sleepy driving. Further work requires a 
greater sample size and comparison to out of lane events, as well as 
the maintenance of wakefulness test, which is the gold standard for 
fitness to drive assessment.          

  P082  |    Obstructive sleep apnoea and 
endothelial function in patients with an acute 
coronary syndrome 
     H.     Dissanayake    1    ;     S.     Patel    2    ;     K.     Sutherland    1,3    ;     B.     Yee    4    ; 
    S.     Ucak    1    ;     M.R.     Skilton    5    ;     P.A.     Cistulli    1,3    
    1 Charles Perkins Centre, University of Sydney, Sydney, Australia  ;       2 Department 
of Cardiology, Royal Prince Alfred Hospital, Sydney, Australia  ;       3 Department of 
Respiratory and Sleep Medicine, Royal North Shore Hospital, Sydney, Australia, 
Sydney, Australia  ;       4 Department of Respiratory and Sleep Medicine, Royal 
Prince Alfred Hospital, Sydney, Australia  ;       5 Boden Institute of Obesity, Nutrition, 
Exercise & Eating Disorders, The University of Sydney, Sydney, Australia   

     Obstructive sleep apnoea (OSA) is associated with cardiovascular 
disturbances including endothelial dysfunction and may increase the 
risk of recurrent coronary events. 
 The aims of this study were to evaluate 1) OSA prevalence, and 2) 
endothelial function, in patients presenting with an acute coronary 
syndrome (ACS). 
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 Participants presenting with a recent (6 month) ACS were invited to 
undergo level 2 polysomnography (at home). OSA was defined as an 
apnea- hypopnea index (AHI) of 5 or higher and moderate to severe 
OSA was defined as an AHI > 15 events/h. Endothelium- dependent 
flow- mediated dilation (FMD) of the brachial artery was examined 
with Doppler ultrasound the morning after the sleep study in the 
fasting state. 
 12 participants have been recruited to date, with FMD analy-
sis completed in 11 participants;  N  = 7 male,  N  = 4 female, 
aged 57.5 ± 8.1 [mean ±  SD ] years, BMI 26.9 ± 3.6 kg/m 2 , SBP 
132.1 ± 10.5 mmHg, high cholesterol and/or triglycerides, 7(58) [ n  
(%)]. Preliminary data show that all ( n  = 12) have OSA, with 40% 
moderate to severe OSA (mean AHI = 32.4 events/hr). Subjects 
with mild OSA appear to have higher FMD values compared to 
those with moderate to severe OSA (7.0 ± 4.3% vs. 4.0 ± 1.6%; 
 p  = 0.16). 
 Our preliminary data show that OSA is ubiquitous among those with 
an ACS, with some evidence that endothelial function is reduced in 
those with moderate to severe OSA. Work is ongoing to increase 
sample size. Assessment of OSA in patients with an ACS may as-
sist in identifying individuals at increased risk of secondary coronary 
events         

  P083  |    A novel oral device to assess mandibular 
advancement splint tolerance and efficacy 
     S.     Gilbert    1    ;     M.     Earl    2    ;     M.     Chia    1    
    1 Sleep SA, Campbelltown, Australia  ;       2 Preventative Dentistry, Mitcham, Australia   

     Mandibular Advancement Splints (MAS) are a proven alterative to 
CPAP as a treatment for mild to moderate obstructive sleep apnoea 
and where CPAP therapy has failed. However, it can be difficult to 
determine the extent to which a MAS will be tolerated by a pro-
spective patient as well as uncertainty over its efficacy prior to its 
purchase which can be a significant cost burden and an obstacle 
to ultimate therapy compliance. We propose a novel device which 
is inexpensive, simple to fit and, under the care of an experienced 
practitioner in sleep dentistry, can be customised to mimic a likely 
therapeutic device configuration. 
 The device uses two self- moulded mouth guards (HIGRIP ™ ) con-
structed from two single preformed mouthguard blanks of a ther-
moplastic polymer, polyolefin, which is a combination of propylene 
and ethylene. One mouthguard fits over the upper teeth and the 
other fits over the lower teeth. Following consultation with a quali-
fied sleep dental practitioner (usually following referral from a res-
piratory or sleep physician), and with patient consent given, the 
mouthguards are heat- fused together such that the anterior surface 
of the lower mouthguard is fused forward to the upper mouthguard 
so that when the maxillary mouthguard is worn, the lower mandible 
is forced into a protruded position. The extent of this protrusion is 
determined by the examining dentist as would occur for a standard 
MAS device using a measuring device such as a ruler or a George 

Gauge. The patient is then encouraged to wear the appliance dur-
ing sleep and to assess its comfort and tolerability. In addition they 
are encouraged to use a smart phone application (eg Snorelab ™ ) to 
record snoring and sleep quality and report feedback witnessed by 
sleeping partner and through subjective assessment (such as the 
Epworth Sleepiness Scale). This data will be used in conjunction 
with overnight laboratory or home sleep study PSG data to assess 
efficacy while this patient engagement in the therapeutic process is 
intended to facilitate compliance. Data acquisition is currently un-
derway for efficacy assessment and the results will be presented at 
the conference. 
 If after a month trial, the patient reports tolerance to the device in 
conjunction with positive feedback and compliance and efficacy 
data, then a more robust, durable clinical oral appliance can be for-
mally considered. This novel appliance is not designed to replace the 
more conventional type of MAS but to complement the available 
therapies offered for sleep disordered breathing.         

  P084  |    Cost- effective novel innovative Box 
(C- Box) to prevent Cockroach infestation of 
Continuous positive airway pressure equipment 
     S.     Heraganahally    1,2    
    1 Royal Darwin Hospital, Darwin, Australia  ;       2 Darwin Respiratory and Sleep 
Health, Darwin, Australia   

      Introduction :    Increasing accessibility to Continuous positive air-
way Pressure therapy (CPAP) for people living in regional and re-
mote areas has led to more patients being diagnosed and treated 
with CPAP therapy. In the Northern Territory of Australia, tropical 
weather conditions facilities a breeding ground for several organ-
isms, including cockroaches. Over the past several years we have 
frequently encountered cockroach infestation of the CPAP equip-
ment. We describe a cost- effective novel innovative Box (C- Box) de-
signed to prevent pest infestation of the CPAP equipment.  
  Method :    We designed a Box (C- Box) to fit the CPAP machine se-
curely within this box. We developed it in such a way that insects 
and cockroaches cannot have direct access to the CPAP equipment 
while the CPAP in use. We also created vents for air intake. The box 
was designed in such a way that the CPAP tubing and masks can be 
placed inside the box after overnight use.  
  Results :    We have repeatedly tested the C- Box for easy unpack and 
pack up and patients have not reported any difficulty in operating 
the device. Moreover, patients have been successfully using the C- 
Box without any further cockroach infestations and not requiring 
replacement CPAP due to cockroach infestation.  
  Discussing :    Cockroach infestation of CPAP equipment has been 
rarely reported in the medical literature. Our device can prevent 
pest infestations of CPAP equipment. We believe this C- Box could 
be adopted in other parts of the world with similar problem. Further 
research and development is warranted.          
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  P085  |    Assessing for Obstructive Sleep Apnoea 
in a publicly- funded obesity management service 
     L.     Brightman    1,2    ;     H.-C.C.     Huang    1,3,4    
    1 Obesity Management Service, Canberra Health Services, Canberra, Australia  ;  
     2 Central Australia Mental Health Service, Alice Springs, Australia  ;       3 Respiratory 
and Sleep Medicine Department, Canberra Health Services, Canberra, Australia  ;  
     4 College of Health and Medicine, Australian National University, Canberra, 
Australia   

      Background :    Obstructive Sleep Apnoea (OSA) in patients with severe 
obesity has been reported to be as high as 78%.1 OSA can detrimen-
tally impact on health outcomes and therefore timely diagnosis and 
management are crucial. The Canberra Obesity Management Service 
(COMS) is a publicly- funded program that provides comprehensive 
medical management of patients with severe obesity (defined as 
Body Mass Index [BMI] > 40 kg/m 2 ).2 The COMS routinely screens 
for symptomatic sleep- disordered breathing and refers patients for 
polysomnography (PSG) when medically indicated. 3   
  Methodology :    A retrospective observational study was performed 
on new patients who attended our service from July 2016 to June 
2017. Patients who were referred outside this period were excluded. 
The prevalence of pre- existing OSA was quantified along with 
new PSG referral rates and new OSA diagnoses. Periodic Epworth 
Sleepiness Scale (ESS) scores were compared pre-  and post- PSG. 
Descriptive analyses were performed.  
  Results :    43/162 patients (27%) had pre- existing OSA and 60/162 
(37%) were referred for PSG. Seven patients (12%) declined PSG in-
vestigation and 46/53 (87%) who underwent PSG received a new di-
agnosis of OSA (13 = mild, 15 = moderate, 18 = severe). Considering 
pre- existing and new diagnoses, OSA was the leading co- morbidity in 
our cohort (55%). Concomitant Obesity Hypoventilation Syndrome 
(OHS) was detected in 8/46 patients (17%) and ventilation therapy 
was commenced in 36/46 (78%). Mean ESS score pre- PSG was 8/24 
and 12 months post- PSG was 6/24. Compared to previous COMS 
data, PSG referral rates increased from 11% to 37% whilst new OSA 
diagnoses remained similar (86% vs. 87%).4  
  Conclusions :    The increased rate of PSG referrals suggests that our 
service has a higher level of suspicion for co- morbid OSA. The preva-
lence of pre- existing OSA along with the high incidence of new di-
agnoses made OSA the most common co- morbidity in our cohort. 
These findings suggest that OSA may not be adequately detected in 
other healthcare settings and highlights the importance of screening 
within specialist obesity services.  
  References :    1. Lopez PP et al. Prevalence of OSA in morbidly obese 
patients who presented for weight loss surgery evaluation: more 
evidence for routine screening for obstructive sleep apnoea before 
weight loss surgery. The American Surgeon 2008; 74:834–838. 
 2. Department of Health. About Overweight and Obesity: 
Classification of Adult BMI. Australian Government; Canberra 2009. 
 3. Brightman L, Huang, H- C C, Dugdale P. Determining patient at-
tendance, access to interventions and clinical outcomes in a pub-
licly funded obesity program: results from the Canberra Obesity 
Management Service. Clin Obes 2019:e12325. 

 4. Kojima C, Huang H- C C. Diagnostic polysomnography in the ACT 
Obesity Management Service patient cohort. Internal Medicine 
Journal (RACP Congress Abstract) 2017: 47:13.          

  P086  |    The effect of oxygen therapy in patients 
who have failed surgical treatment for OSA 
     S.A.     Joosten    1,2    ;     M.     Tan    1    ;     A.-M.     Wong    1    ;     S.     Landry    3,4    ;     A.  
   Turton    1    ;     J.     Stonehouse    1    ;     G.S.     Hamilton    1,2    ;     B.A.     Edwards    3,4    
    1 Monash Lung and Sleep, Clayton, Australia  ;       2 School of Clinical Sciences, 
Monash University, Clayton, Australia  ;       3 Sleep and Circadian Medicine 
Laboratory, Department of Physiology, Monash University, Clayton, Australia  ;  
     4 School of Psychological Sciences and Monash Institute of Cognitive and Clinical 
Neurosciences, Monash University, Clayton, Australia   

      Introduction :    Non- responders to surgical treatment of obstructive 
sleep apnoea (OSA) have a higher loop gain (LG) than responders. Given 
that we know that LG can be reduced by supplemental oxygen, we hy-
pothesised that patients that fail to benefit from upper airway surgery 
can be ‘rescued’ if additionally treated with supplemental oxygen.  
  Methods :    Enrolled patients who failed to respond to surgical 
management of OSA in terms of apnoea- hypopnoea index (AHI). 
LG was determined non- invasively from the post- surgery sleep 
study using validated techniques. Patients then completed a 
randomised single- blind cross- over trial of supplemental oxygen vs. 
room- air. The primary outcome was the change in AHI. Predictors 
of response (AHI reduction of >50% on oxygen) were also assessed  
  Results :    Supplemental oxygen significantly reduced the AHI 
(42.4 ± 21.5 (placebo) vs. 30.5 ± 17.1 (O 2 ),  p  = 0.008) in 19 surgical 
failures recruited, with 6/19 patients were classified as responders. 
Interestingly, responders to oxygen had a significantly lower LG at 
baseline (0.39 ± 0.12 vs. 0.50 ± 0.06,  p  = 0.012) with no other statis-
tically significant differences between the baseline clinical/anthro-
pometric characteristics of responder and non- responder groups.  
  Discussion :    The effect of supplemental oxygen on the AHI in our 
post- surgical cohort is greater than that observed in a cohort of un-
treated severe OSA patients recently published by our group. The 
observed lower baseline LG in responders may be explained by the 
magnitude effect of oxygen at lowering LG below a threshold value. 
However, further analysis of the data will be required to confirm this.          

  P087  |    Comparison of efficacy from a custom 
and trial oral appliance 
     D.     Levendowski    1    ;     D.     Munafo    2    ;     S.     Clark    2    ;     B.     Hevener    2    ;     D.C.  
   Arista    3    ;     T.     Morgan    3    
    1 Advanced Brain Monitoring, Inc., Carlsbad, United States  ;       2 Sleep Data, San 
Diego, United States  ;       3 Sleep Alliance, San Diego, United States   

      Introduction :    The benefit of using a Trial oral appliance (OA) to iden-
tify those likely to respond to a Custom- OA is dependent on both 
OAs achieving equivalent treatment efficacies.  
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  Methods :    A within- subject, repeated- measures design was used to 
evaluate 63 adult patients with a diagnostic 
 AHI > 5. Patients needed to exhibit a therapeutic response to a 
Trial- OA prior to being fitted with a Custom- OA. 
 The Custom- OA was fabricated to 70% of range of motion based 
on the George Gauge with a 2 mm vertical dimension of occlusion 
(VDO) for females and a 5 mm VDO for males prior to a dentist ' s 
titration to the perceived optimal protrusion with uncontrolled verti-
cal mouth opening (VMO). 
 The Trial- OA was fitted to 70% of the distance from neutral bite to 
maximum protrusion and stabilized with a fixed VMO. Females were 
fitted with either 5.5 or 6.5 mm VDO and males fitted with a 6.5 or 
8 mm VDO, depending on tongue scalloping. 
 Two- night home sleep studies were performed at baseline on Night- 1 
and with the Trial- OA on Night- 2. Response to the Trial- OA required 
either a ± 30% or ± 40% reduction from pre- treatment AHIs < 20 or 
≤20, respectively. Fifty- two patients completed an efficacy sleep 
study. A minimum of 20 min of supine or non- supine time was re-
quired for inclusion of the positional AHI values stratified outcomes 
by sex and tongue size. Two- tailed  t - tests or Mann–Whitney  U - tests 
were used to compare group/OA differences. Chi- squared analysis 
was used to identify differences in the responder rates and to calcu-
late odds ratios.  
  Results :    As compared to Baseline, the Custom- OA and Trial- OA sig-
nificantly reduced (all  p  < 0.0001) the overall AHI (22 ± 15, 11 ± 9, 
8 ± 7, respectively) and supine AHI (31 ± 21, 15 ± 15, 11 ± 8, re-
spectively). With equivalent recording times, the Trial- OA provided a 
greater decrease in overall AHI vs. the Custom- OA ( p  < 0.05). 
 Sixty- five percent of patients met the responder criteria with the 
Custom- OA vs. 87% for the Trial- OA ( p  < 0.02). The odds of the 
Trial- OA identifying responders to a Custom- OA was 3.4. The pro-
portion of patients who achieved an efficacy AHI < 10 with the 
Custom- OA was 48% vs. 79% with the Trial- OA ( p  = 0.002). The odds 
of the Trial- OA identifying patients who would achieve an AHI < 10 
with the Custom- OA was 4.0. With Custom- OA, 64% of patients had 
residual POSA or were supine dominant (<20 min non- supine) vs. 
40% with Trial- OA ( p  < 0.05). 
 For males with non- scalloped and scalloped tongues, the Custom- 
OAs and Trial- OAs significantly reduced the overall AHI ( p  < 0.01 
and <0.001) and supine AHI ( p  < 0.05 and <0.01). In those with 
non- scalloped tongues the Custom- OA reduced the non- supine AHI 
( p  < 0.05). There were no between- group differences in age or BMI. 
 In females with non- scalloped tongues, both the Custom- OA 
and Trial- OA reduced the overall AHI ( p  < 0.05 vs. 0.01) while the 
Trial- OA reduced the supine AHI ( p  < 0.01). In women with scalloped 
tongues, the Trial- OA reduced the overall AHI ( p  = 0.05) and both 
OAs reduced the supine AHI ( p  < 0.05). Significant between- group 
differences in body mass were observed ( p  < 0.05).  
  Conclusions :    The Trial- OA predicted responders to a Custom- OA, 
with its VDO and VMO settings contributing to superior efficacy 
during supine sleep.          

  P088  |    Intra- oral negative pressure therapy 
upper airway imaging in obstructive sleep apnea 
patients: responders vs. nonresponders 
     C.-L.     Liu    1    ;     T.-J.     Liu    2,3    ;     Y.-P.     Wang    3    ;     Y.-S.     Leu    3    ;     T.-M.     Leu    4    ;     C.-
C.     Huang    5    ;     T.-L.     Chen    5    
    1 Division of Chest, Department of Internal Medicine, Mackay Memorial Hospital, 
Taipei, Taiwan  ;       2 Biomedical Engineering School, Taipei Medical University, 
Taipei, Taiwan  ;       3 Department of Otolaryngology- Head and Neck Surgery, 
MacKay Memorial Hospital, Taipei, Taiwan  ;       4 Department of Otolaryngology- 
Head and Neck Surgery, MacKay Memorial Hospital, Hsinchu, Taiwan  ;  
     5 Department of Radiology, MacKay Memorial Hospital, Taipei, Taiwan   

      Introduction :    There is a novel device, iNAP ®  Sleep Therapy System, 
retaining tongue and soft palate through negative pressure. This 
therapy is evidenced to diminish the apnea- hypopnea events and 
the majority of obstructive sleep apnea (OSA) patients were re-
sponders. The aim of the study was to analyze the upper airway 
imaging of responders and nonresponders in those who slept with 
receiving the device.  
  Methods :    This was a prospective, single center study. Sixteen pa-
tients with the apnea- hypopnea index (AHI) within 15–90/hr and 
body mass index (BMI) < 35 kg/m 2  were enrolled and treated with 
the new device, iNAP ®  Sleep Therapy System (Somnics Inc., Hsinchu, 
Taiwan). Therapy responders were defined as >50% reduction in AHI 
from baseline and/or the residual AHI < 20/hr. With electroencepha-
logram (EEG) monitoring and recording, magnetic resonance imaging 
(MRI) was done to precisely characterize the anatomical changes of 
upper airway during sleep.  
  Results :    Eleven patients (11/16, 69.8%) were responders and five 
(5/16, 31.2%) were nonresponders. In responders ( n  = 4) who un-
derwent MRI study, the intra- oral negative pressure therapy sig-
nificantly increased the size of the retro- palatal airway (mean ±  SD , 
+0.98 ± 1.01 cm 3  and + 18.3 ± 20.3%) by moving the soft palate 
anteriorly, and maintained the patency of the retro- glossal air-
way (+1.63 ± 1.75 cm 3  and + 27.4 ± 31.1%) by setting the tongue 
forward. In nonresponders who underwent MRI study ( n  = 5), the 
retro- palatal area was increased nearly the same amount as the re-
sponders (+0.76 ± 0.61 cm 3  and + 18.9 ± 14.1%). Nonetheless, the 
ability to retain the tongue was not good in nonresponders lead-
ing to the limited changes at retro- glossal airway (−0.01 ± 0.68 cm 3  
and + 1.9 ± 13.1%).  
  Conclusions :    Most patients benefit from the negative pressure de-
vice. Review of the anatomical difference between responders/non-
responders grossly and on MRI imaging, patient with high- arched 
palate seems leading to difficulty in maintaining good seal were prob-
ably not good candidates for using the intra- oral negative pressure 
therapy.          
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  P089  |    CPAP treatment, glycaemia and 
diabetes risk in obstructive sleep apnoea with 
comorbid cardiovascular disease 
     K.     Loffler    1    ;     C.S.     Anderson    2    ;     R.D.     McEvoy    1    ;     L.F.     Drager    3    
    1 Flinders University, Bedford Park, Adelaide, Australia  ;       2 The George Institute for 
Global Health, Peking University Health Science Center, Beijing, China  ;       3 Instituto 
do Coracao (Incor) and Hospital Universitario, Faculty of Medicine, University of 
Sao Paulo, Sao Paolo, Brazil   

      Introduction :    Despite evidence of a relationship between obstructive 
sleep apnoea (OSA), metabolic dysregulation and diabetes mellitus 
(DM), it is uncertain whether OSA treatment can improve metabolic 
parameters. We sought to determine effects of long- term continuous 
positive airway pressure (CPAP) treatment on glycaemic control and 
DM risk in patients with cardiovascular disease (CVD) and OSA.  
  Methods :    Blood, medical history, demographic and anthropometric 
data were collected in a substudy of the international Sleep Apnea 
Cardiovascular Endpoints (SAVE) trial. 888 individuals with OSA 
and stable CVD were randomised to receive CPAP plus usual care, 
or usual care alone. Serum glucose and glycated haemoglobin A1c 
(HbA1c) were measured at baseline, and at six months, two-  and 
four years, post- randomisation, and new DM diagnoses recorded.  
  Results :    Median follow- up was 4.3 years. CPAP and usual- care 
groups were well balanced. In those with pre- existing diabetes, there 
was no statistically significant difference between the CPAP and 
usual care groups in serum glucose (mean difference −0.26 mmol/L, 
95% CI –0.77 to 0.25;  p  = 0.321), HbA1c (mean difference 0.09%, 
95% CI 0.36 to 0.18;  p  = 0.525), nor in anti- DM medications during 
follow- up. There were also no between group differences in non- 
diabetic patients, nor new diagnoses of DM.  
  Discussion :    Among patients with established CVD and OSA, CPAP 
therapy over several years did not affect glycaemic control or DM 
risk over standard of care treatment.          

  P090  |    Early postoperative changes in sleep 
architecture and arousal indices of elderly 
patients 
     W.     Ma    1    ;     V.     Siriwardana    2,3    ;     S.     Lambert    1    ;     J.     Wheatley    1,3,4    
    1 Westmead Sleep Investigation and Research Centre, Westmead Hospital, 
Australia  ;       2 Department of Anaesthesia and Perioperative Medicine, Westmead 
Hospital, Australia  ;       3 Sydney Medical School, University of Sydney, Australia  ;  
     4 Ludwig Engel Centre for Respiratory Research, Westmead Millennium Institute, 
Australia   

      Background :    Diagnostic and therapeutic procedures, nursing care, 
pain, psychological factors and surgical stress contribute to poor 
sleep in a hospital environment. This pilot study aims to describe 
changes in sleep architecture during the early post- operative period 
following Endovascular Repair of Aortic Aneurysm (EVAR) surgery.  
  Methods :    Following ethics approval, consecutive patients with no his-
tory of obstructive sleep apnoea were recruited from the Preadmission 

Clinic prior to EVAR. Three level- 2 portable polysomnography (PSG) 
studies were conducted: PSG1 – pre (>3 nights) surgery; PSG2 – night 
of surgery; and PSG3 – post- op night 3 at home. Patients who com-
pleted all 3 PSGs were analysed. Data presented as mean [ SD ]; data 
compared using paired  t - test with a Bonferroni correction.  
  Results :    We analysed 8 patients (6M, 2F): aged 73.6 [8.5] years (range 
62–87); BMI 29.5 [5.2] kg/m²; PSG1 Apnoea- Hypopnoea Index (AHI) 
21.2 [27.7] events/hr (25% with AHI > 15 events/hr). Between PSG1 
and PSG2, there was an increase in Awake time (120.9 [48.5] min, 
 p  = 0.001), and decreases in N3 sleep (−57.9 [35.6] min,  p  = 0.017) 
and REM sleep (−46.0 [32.5] min,  p  = 0.036). However, there were 
no significant changes in AHI (15.4 [35.4] events/hr,  p  > 0.999), 
Awakenings (8.1 [9.9] events/hr,  p  = 0.371), and Arousal Index (26.6 
[22.8] events/hr,  p  = 0.092). There were no significant changes in any 
PSG sleep variable between PSG1 and PSG3.  
  Discussion :    In this small sample of elderly surgical patients, in the im-
mediate postoperative period there were significant reductions in slow 
wave and REM sleep with an increase in awake time. These changes 
had largely resolved by post- operative night 3. No REM rebound was 
observed at PSG3 as suggested by previous studies. Disruption to 
sleep architecture during PSG2 was likely due to environmental factors 
and surgical stress. The small sample size limits the strength of our con-
clusions and a larger sample size should be tested. We conclude that 
elderly subjects demonstrate severe disruption of sleep architecture in 
the immediate post- operative period.          

  P091  |    Hyoid suspension experience in 
multilevel OSAHS surgery 
     S.M.K.A.     Mazumder    
   Holy Family Red Crescent Medical College, Dhanmondi, Bangladesh   

     Aims.   To evaluate hyoid suspension experience in multilevel OSAHS 
surgery. 
 Materials and Methods.   From 2012 to 2018, a retrospective study 
was conducted: all adult patients with a diagnosis of OSAHS were en-
rolled. Specific eligible criteria were established. Some patients were 
primary inclusion and some were secondary. Primary inclusions are pa-
tients undergone surgery of nose, palate and base of tongue with Hyoid 
suspension. Secondary inclusions were patients undergoing MLS but 
improvement was unsatisfactory both clinically and polysomnographi-
cally. Pre & postoperative data concerning ENT and sleep findings were 
recorded. Recruited subjects were surveilled for a follow- up range from 
1 to 2 years. 
 Results.   A total of 16 hyoid suspensions were evaluated. Primary 
10 cases and secondary 6 cases. A success rate of 80% in Primary 
and 83% in secondary cases obtained. A success rate of 67% was 
obtained. No intraoperative adverse events or major complications 
occurred. Excessive daytime sleepiness was observed in near 20% of 
nonresponders. Statistical analysis revealed multilevel surgery to be 
more effective with hyoid suspension. 
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 Conclusions.    Hyoid suspension in multilevel treatment is addition-
ally effective when performed in patients with Base of tongue level 
obstruction. The necessity of a more valuable anatomic- based diag-
nostic approach is crucial to guide the patient selection. Long- term 
follow- ups and randomized prospective trials with case- control se-
ries are needed to increase the level of evidence of this surgery.         

  P092  |    Association between hypoxemia in OSA 
and cancer incidence in a large sleep clinic cohort 
     B.     Singh    1,2,3    ;     N.     McArdle    1,2,3    ;     R.     Marriott    3    ;     E.     Darcey    3    ;     D.  
   Bond-Smith    3    ;     S.     King    2,3    ;     W.     Noffsinger    2    ;     K.     Ward    2    ;     D.R.  
   Hillman    1,2,3    ;     L.     Palmer    4    ;     S.     Mukherjee    5    ;     G.     Cadby    3    
    1 West Australian Sleep Disorders Research Institute, Nedlands, Australia  ;       2 Sir 
Charles Gairdner Hospital, Nedlands, Australia  ;       3 University of Western Australia, 
Crawley, Australia  ;       4 University of Adelaide, Adelaide, Australia  ;       5 Flinders 
University, Adelaide, Australia   

      Introduction :    The relationship between obstructive sleep apnoea 
(OSA) and cancer is unclear as studies have been conflicting. Several 
studies have suggested an association between hypoxemic burden 
during sleep in patients with OSA and cancer incidence and progres-
sion. Therefore, we examined the association between OSA severity 
and cancer incidence over a median 11.9 years follow- up in a con-
secutive cohort of patients who attended a tertiary hospital sleep 
centre from 1989 to 2013 ( N  = 24,717).  
  Methods :    All subjects underwent a comprehensive in- laboratory 
polysomnogram. Hypoxemic burden during sleep was defined by 
time (T90) and percentage (P90) of the study at oxygen saturation 
<90%. T90 was expressed as a continuous variable. P90 was ex-
pressed as categories using (a) cut- offs previously found to be as-
sociated with cancer incidence (i.e. <1.2%, 1.2–12% and >12%) and 
(b) tertiles (i.e. <0.1%, 0.1–2.2%, and >2.2%). Measures of potential 
confounding included age, sex, body mass index (BMI), smoking, 
blood pressure and socioeconomic status. Outcomes were deter-
mined from the West Australian Cancer and Deaths Registries. We 
excluded data from 2002 to 2005 due to a high percentage (>50%) 
of missing data for smoking status ( N  = 4,428) as well as for patients 
with cancer diagnosed prior to the PSG ( N  = 962). Cox regression 
analyses were used to examine the associations of T90 and P90 with 
(i) overall cancer incidence and (ii) incidence of 4 specific cancers 
(prostate, melanoma, colorectal and lung).  
  Results :    Incident cancer was diagnosed in 2,573 of 19,327 patients 
(13.3%). Univariable analyses showed increased hazard ratios (HR) 
in the highest P90 categories compared to the lowest P90 catego-
ries for all incident cancers, and for colorectal and lung cancers. 
However, multivariable analyses showed no increase in HR with ei-
ther T90 (HR 1.01; 95% CI 0.94–1.08) or P90 categories ( p  ≥ 0.05) 
for overall cancer incidence, and the incidence of each specific can-
cer assessed.  
  Discussion :    This study found no independent association between 
hypoxemic burden during sleep in OSA patients and all incident can-
cers, melanoma, colorectal cancer, prostate cancer or lung cancer.          

  P093  |    The impact of the November 2018 
Medicare changes on sleep services in New 
South Wales. 
     K.     Melehan    1    ;     J.     Poh    2    ;     K.     Palumbo    3    ;     C.     Little    4    ;     S.     Lambert    5    ; 
    E.     McMahon    6    ;     B.     Williamson    7    ;     C.     Evans    8    ;     J.     Eritaia    9    ;     C.  
   Castro    10    ;     G.     Holland    11    ;     G.     Cossa    12    
    1 Royal Prince Alfred Hospital, Sydney, Australia  ;       2 Liverpool Hospital, Sydney, 
Australia  ;       3 Sydney Adventist Hospital, Sydney, Australia  ;       4 St George Hospital, 
Sydney, Australia  ;       5 Westmead Hospital, Sydney, Australia  ;       6 Nepean Lung 
& Sleep, Sydney, Australia  ;       7 Sydney Children ' s Hospital Network Randwick, 
Sydney, Australia  ;       8 Woolcock Institute, Sydney, Australia  ;       9 John Hunter 
Hospital, Newcastle, Australia  ;       10 Children ' s Hospital Westmead, Sydney, 
Australia  ;       11 St Luke ' s Hospital, Sydney, Australia  ;       12 Concord Hospital, Sydney, 
Australia   

      Background :    In November 2018, the Medicare item numbers for 
sleep studies changed. In April 2019, there was also a change to 
private health fund structure, with sleep studies now listed only in 
the top tier level. This review was to investigate the impact of these 
changes on various sleep services across New South Wales.  
  Methods :    A number of sleep services – public and private; adults 
and paediatric; lab- based, home- based, or both; were invited to 
contribute information regarding wait list times, number of stud-
ies completed, and types of studies performed. The months of May 
2018 and May 2019 were chosen as the observation periods to re-
duce seasonal variation and to ensure the same number of days in 
the month (23 weekdays). These time- points represent data from 
6 months before, and 6 months after, the Medicare change.  
  Results :    There was a reduction in the number of in- lab adult studies 
completed, and in wait list times for the majority of services. The 
total number of studies performed decreased by 15%. The aver-
age waitlist reduced from 9 weeks (range: 2–39 weeks) to 7 weeks 
(Range: 0.1–26 weeks). The change in the number of paediatric 
studies, and proportion of treatment studies between the two time 
points was inconsistent, with some labs having an increase, with 
others having a decrease, but there was no change overall in these.  
  Conclusion :    The Medicare and private health fund changes have re-
duced the number of adult sleep studies performed in sleep services 
of various types. Access to sleep studies for the Australian public 
has reduced. This may have financial consequences for the future of 
some sleep services as a going concern.          

  P094  |    A new screening tool for obstructive 
sleep apnoea tailored to a cardiac population 
     A.M.     Dameer    1    ;     M.L.     Jackson    1,2,3    
    1 RMIT University, Bundoora, Australia  ;       2 Monash University, Clayton, Australia  ;  
     3 Institute for Breathing and Sleep, Heidelberg, Australia   

      Introduction :    Obstructive Sleep Apnoea (OSA) is a common and largely 
underdiagnosed sleep disorder. OSA is estimated to be prevalent in 
over fifty percent of cardiac patients, and OSA patients also have 
higher rates of cardiovascular disease than the general population. A 
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disparity between OSA diagnosis in cardiology patients exists, where 
it is commonly observed that screening tools such as the STOP- Bang 
questionnaire (SBQ) appear less specific in detecting OSA. Detecting 
those at high risk of OSA is especially crucial in this population where 
the risk of morbidity and mortality is high. The current study aims to 
examine the prevalence of OSA in a cardiac population, and to develop 
a screening tool that is more specific and sensitive than the SBQ.  
  Methods :    Sequential recruitment of patients presenting to an 
Australian cardiology outpatient department completed the SBQ, 
the Epworth Sleepiness Scale (ESS), FOSQ10, a newly developed 
cardiac- specific screening tool, Mallampati score and observational 
eye assessment. Prevalence of OSA based on the SBQ (answered 
“yes” to 4 or more items) and examination of items on each screening 
tool that correlated with a high specificity and sensitivity to con-
firmed OSA will be conducted.  
  Results :    To date, 98 cardiac patients have been screened. Seventy 
(71%) were positive on the SBQ (5 were diagnosed OSA patients) 
and were subsequently referred for clinical investigation. Validation 
of the new cardiac questionnaire is ongoing.  
  Discussion :    A large proportion of cardiology patients are at high 
risk for OSA. Results of this study will provide better outcomes and 
raised awareness for cardiac patients with undiagnosed OSA – from 
better screening producing more true positives. Better screening for 
cardiology patients is critical to ensure accurate and timely diagnosis 
and treatment of their sleep disorder, to reduce its impact on their 
cardiovascular symptoms.          

  P095  |    Literature review on the association 
between obstructive sleep apnoea and organ 
damage 
     A.M.     Dameer    1    ;     M.L.     Jackson    1,2,3    ;     G.     Kennedy    1,3    ;     S.R.  
   Robinson    1,3    
    1 RMIT, Bundoora, Australia  ;       2 Monash University, Clayton, Australia  ;       3 Institute 
for Breathing and Sleep, Heidelberg, Australia   

      Introduction :    Many studies and reviews have reported the link be-
tween obstructive sleep apnoea (OSA) and different medical condi-
tions, but a comprehensive review that summarises OSA ' s effect on 
specific organs is lacking. The primary aim of this review was system-
atically review the literature examining the association between OSA 
and common diseases in different organ systems, and whether con-
tinuous positive airway pressure (CPAP) ameliorates these effects.  
  Methods :    PubMed, Google Scholar and Scopus were systemati-
cally searched on September 2017 using appropriate medical sub-
ject headings and text words to capture reviews, observational, 
randomised- control and meta- analysis studies examining the associ-
ations, clinical outcomes and effects of CPAP on OSA and conditions 
of the heart, lungs, eyes and kidneys. Eligibility criteria included: 
English, peer- review, full text and large study size ( n  => 50).  
  Results :    Of the 550 articles reviewed, 100 were selected for their ro-
bustness to synthesize this article. OSA is an independent risk factor 

for a range of diseases of the heart, lungs, kidneys and eyes. In turn, 
the presence of these conditions can increase the risk and preva-
lence of OSA. Certain conditions had a strong prevalence of OSA 
and vice versa, including atrial fibrillation (49%), stroke (43–91%), 
hypertension (30–40%), resistant hypertension (82%), coronary 
artery disease (30–58%), idiopathic pulmonary fibrosis (85–88%), 
chronic kidney disease (40–60%), floppy eyelid syndrome (96%), non- 
arteritic ischemic optic neuropathy (75%). The underlying cause of 
system wide damage is thought to be nocturnal hypoxemia, duration 
of sleep spent under SpO 2  < 90% and cardiovascular stress response. 
OSA was associated with exacerbations, morbidity, poorer quality 
of life and increased medical costs. A number of studies reported 
that CPAP significantly alleviated many of these co- morbidities, in 
the presence of OSA, with better co- morbidity treatment response.  
  Discussion :    The review highlights the bi- directional relationship and 
knowledge gaps that exist between OSA and a range of conditions 
across organ systems. Given the far- reaching effects of OSA con-
sequences, physicians should consider the possibility of comorbid 
OSA in these diseases, even if patients lack the typical risk profile 
for OSA (e.g., snoring, overweight and excessive daytime sleepiness) 
and view CPAP as treatment for both OSA and the co- morbidity.          

  P096  |    Sleep apnoea screening for patients 
with atrial fibrillation: Results of the SAFARI 
study 
     A.     Mohammadieh    1,2    ;     K.     Sutherland    1,2    ;     L.     Kanagaratnam    3,4    ; 
    D.     Whalley    3,4    ;     M.     Gillett    4,5    ;     A.B.     Lowth    1,2    ;     W.     Wood    1,2    ;     N.  
   Sarkissian    1,2    ;     P.A.     Cistulli    1,2    
    1 Department of Respiratory and Sleep Medicine, Royal North Shore Hospital, 
Sydney, Australia  ;       2 Charles Perkins Centre, The University of Sydney, Sydney, 
Australia  ;       3 Department of Cardiology, Royal North Shore Hospital, Sydney, 
Australia  ;       4 The University of Sydney, Sydney, Australia  ;       5 Department of 
Emergency Medicine, Royal North Shore Hospital, Sydney, Australia   

      Introduction :    Current Australian guidelines for the management of 
atrial fibrillation (AF) recommend diagnosis and treatment of comor-
bid obstructive sleep apnoea (OSA). We compared a number of com-
monly used OSA screening tools to in- laboratory polysomnography 
(PSG) in an AF population.  
  Methods :    100 patients with AF underwent a panel of OSA screening 
tools and PSG, in random order. Each was assessed for its ability to 
predict an AHI > 10/hr on PSG.  
  Results :    Interim analysis was performed on 72 patients (average age 
60.4 years ( SD  11.6), 67% male). 68% of patients were diagnosed with 
OSA on PSG (33% mild, 19% moderate, 15% severe). Test character-
istics of clinical OSA screening tools were as follows: Self- reported 
snoring: Sensitivity (Sns) 82%, Specificity (Spc) 29%, Positive Predictive 
Value (PPV) 56%, Negative Predictive Value (NPV) 60%); Mallampati 
≥3: Sns 67%, Spc 56%, PPV 60%, NPV 64%; BMI ≥ 30 kg/m 2 : Sns 39%, 
Spc 89%, PPV 78%, NPV 59%; Stop- Bang ≥ 5: Sns 44%, Spc 94%, PPV 
89%, NPV 63%; Berlin “high risk”: Sns 61%, Spc 69%, PPV 67%, NPV 
64%; Epworth ≥ 10: Sns 17%, Spc 81%, PPV 46%, NPV 51%; Level 3 
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device ODI > 7.6/hr: Sns 81%, Spc 86%, PPV 85%, NPV 82%; Level 3 
device AHI > 9.4/hr: Sns 81%, Spc 83%, PPV 83%, NPV 81%.  
  Discussion :    Traditional OSA risk factors (eg snoring, obesity, daytime 
symptoms) are inadequate for OSA screening in an AF population. A 
portable level 3 sleep study device may be an effective screening 
tool in this high risk population.          

  P097  |    The dose dependent effect of 
progressive mandibular advancement on snoring 
with Mandibular advancement splint therapy 
     J.     Ngiam    1,2    ;     M.     Norman    1    ;     C.     Sullivan    1    
    1 Discipline of Sleep Medicine, University of Sydney, Sydney, Camperdown, 
Australia  ;       2 Royal North Shore Hospital, Sydney, St Leonards, Australia   

      Introduction :    Mandibular advancement splint (MAS) therapy is a 
viable treatment option for snoring and obstructive sleep apnea 
(OSA). Historically, polysomnographic (PSG) indices such as the 
apnea/hypopnea index (AHI) and oxygen desaturation index are 
used as measures of therapeutic success with few studies investi-
gating the effect of mandibular advancement (MA) on snoring. The 
Sonomat diagnostic system validated against PSG that can gener-
ate the usual PSG metrics but, additionally, accurately quantifies 
snoring and classifies snoring sub- types (inspiratory (IS), expira-
tory (ES), inspiratory + expiratory (IES)). We aimed to investigate 
the effect of MA on upper airway obstruction in patients undergo-
ing MAS therapy. Method: We recruited 114 consecutive patients 
(age 51.0 ± 12.9 yrs, BMI = 28.5 ± 4.4 kg/m 2 ) referred for MAS 
therapy (Somnodent Classic). Initial protrusion was at 70% of the 
maximum mandibular protrusive capability (70%MP) and, follow-
ing acclimatization, a further 1 mm (70%MP1) and 2 mm (70%MP2) 
anterior protrusion achieved. A Sonomat study was performed 
prior to therapy and at each level of MAS protrusion. Results: 
MAS therapy improved the AHI from 10.3 (6.9, 15.7) events/hr 
to 4.8 (2.5, 6.8) events/hr at 70%MP2 ( p  < 0.0001). Significant 
decreases ( p  < 0.0001) in snoring duration occurred from baseline 
(97.1 [48.5,182.6] min) to 70%MP (44.0 [10.5,109.9] min), 70%MP1 
(37.8 [10.6,109.7] min) and 70%MP2 (32.6 [10.6,80.8]), represent-
ing a dose dependent decrease with a “floor effect” at the final 
70%MP2 position. These changes were due to decreases in IS 
(87.4 (36.4, 150.1) vs. 11.8 (1.9, 44.6), ( p  < 0.0001).) with minimal 
effect on IES ( p  = 0.005) and ES ( p  = 0.13) 29% snored for <1 hr at 
baseline with progressive MA decreasing snoring so that 63% of 
patients snored <1 hr at 70%MP2. Despite a mean improvement in 
snoring, 23%, 21% and 17% of patients increased in snoring dura-
tion at 70%MP, 70%MP1 and 70%MP2 respectively. Conclusions: 
Progressive MA decreases the AHI and snoring in most patients 
but does not resolve the problem with a proportion increasing in 
snore duration despite progressive MA. Future studies are war-
ranted to investigate factors identifying snore responders and 
non- responders to define who may be contraindicated for MA.          

  P098  |    Severe sleep disordered breathing 
disrupts sleep architecture 
     G.     Paech    1,2    ;     B.     Suthers    1,2    
    1 Department of Respiratory and Sleep Medicine, John Hunter Hospital, 
Newcastle, Australia  ;       2 School of Medicine and Public Health, University of 
Newcastle, Newcastle, Australia   

      Introduction :    It is widely reported that sleep disordered breath-
ing (SDB) results in sleep disturbances. However, there is limited 
evidence demonstrating how SBD, and particularly the severity, im-
pacts sleep architecture. This study examined the sleep architecture 
of patients undergoing in- laboratory diagnostic sleep studies.  
  Methods :    Polysomnographic records from 1141 patients (545 
female) over a two year period were analysed. All records were 
scored according to standard guidelines by experienced technicians. 
Patients were grouped by severity: No SDB (apnoea- hypopnea 
index (AHI) < 5,  n  = 333), Mild SDB (AHI 5–15,  n  = 296), Moderate 
SDB (AHI 15–30,  n  = 204) and Severe SDB (AHI > 30,  n  = 308). 
Independent- samples Kruskal- Wallis Test with pairwise compari-
sons were performed to assess for differences between groups.  
  Results :    Patients were obese (BMI: 35.2 ± 8.9 kg/m 2 ) and aged 
52.7 ± 16.1 years. Total sleep time, sleep onset latency, REM onset 
latency and sleep efficiency did not vary between groups (all 
 p  ≥ 0.05). The number of arousals/hr ( p  < 0.001) and the percentage 
of N1 ( p  < 0.001) increased with increasing severity. Severe SDB was 
associated with lower percentages of N3 ( p  < 0.001) and REM sleep 
( p  < 0.001) compared to all other groups and a lower percentage of 
N2 compared no SDB ( p  < 0.05).  
  Discussion :    Results show that severe SDB negatively impacts sleep 
architecture. Sleep becomes increasingly fragmented with increased 
arousals from sleep and lighter with increased N1 and reduced 
N3 and REM sleep. Results demonstrate that patients with severe 
SDB have less restful sleep than those with milder severities which 
may negatively impact sleepiness and daytime functioning in these 
patients.          

  P099  |    Central sleep apnoea (CSA) – could it be 
due to non- traditional risk factors? 
     S.     Pradeepan    1,2    ;     J.     Eriteria    1    ;     G.     Paech    1,2    
    1 John Hunter Hospital, Newcastle, Australia  ;       2 University of Newcastle, 
Callaghan, Australia   

      Introduction :    Central Sleep Apnoea (CSA) is described as an absence 
in flow with no breathing effort. The major causes of CSA is heart 
failure and opioid use. Anecdotal and previous reports suggest that 
CSA may be higher in some other cohorts of patients. This study 
compared the presence of CSA in 3 different cohorts; significant 
nasal obstruction with nasal corrective surgery (NO,  n  = 23), pre-
dominant positional sleep apnoea (PA,  n  = 40), and an unselected 
group of patients with obstructive sleep apnoea (OA,  n  = 64).  
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  Methods :    A retrospective analysis of sleep study results were re-
viewed in the three cohorts. Only apnoea index (AI) was considered. 
An independent- samples Kruskal- Wallis test was performed to as-
sess the difference in the proportion of central events (CSA/AI*100) 
between groups.  
  Results :    CSA was observed in 11 (47%) patients with NO, in 21 (52%) 
patients with PA and in 30 (47%) patients with OA. There was no 
difference ( p  = 0.60) between groups in the proportion of CSA. 
The proportion of CSA remained the same across all groups, with 
(median, IQR) 5.62(15.88) %) in NO, 9.72 (28.91) % in PA and 15.84 
(24.79) % in OA.  
  Conclusion :    Contrary to anecdotal evidence and prior research 
eluding to the presence of more CSA in positional sleep apnoea and 
nasal obstruction patients, our cohort analysis suggests that, some 
amount of CSA is seen in all groups of patients. The relevance of this 
is unknown at this stage, however results indicate that CSA among 
obstructive sleep apnoea does not appear to be uncommon.          

  P100  |    Abstract Withdrawn  

      

  P101  |    Age- related differences in association of 
OSA with cancer incidence in a large sleep clinic 
cohort 
     B.     Singh    1,2,3    ;     R.     Marriott    3    ;     N.     McArdle    1,2,3    ;     E.     Darcey    3    ;     
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    D.R.     Hillman    1,2,3    ;     L.     Palmer    4    ;     S.     Mukherjee    5    ;     G.     Cadby    3    
    1 West Australian Sleep Disorders Research Institute, Nedlands, Australia  ;       2 Sir 
Charles Gairdner Hospital, Nedlands, Australia  ;       3 University of Western Australia, 
Nedlands, Australia  ;       4 University of Adelaide, Adelaide, Australia  ;       5 Flinders 
University, Adelaide, Australia   

      Introduction :    The relationship between obstructive sleep apnoea 
(OSA) and cancer is unclear as studies have been conflicting. Several 
studies have suggested that OSA is associated with an increase in 
cancer incidence only in younger patients. Therefore, we examined 
the association between OSA severity and cancer incidence over 
a median 11.9 years follow- up in a consecutive cohort of patients 
who attended a tertiary hospital sleep centre from 1989 to 2013 
( N  = 24,717).  
  Methods :    OSA severity was defined by the Apnoea- Hypopnea 
Index (AHI) measured by in- laboratory polysomnography (PSG) and 
classified as mild (AHI 5–15/hr), moderate (AHI 15.1–30/hr) and se-
vere (AHI > 30.1/hr). Measures of potential confounding included 
age, sex, body mass index (BMI) and smoking. Outcomes were de-
termined from the West Australian Cancer and Deaths Registries. 
Analyses were constrained to periods with the same AHI scoring cri-
teria: 1989 to 31 July 2002 (American Sleep Disorders Association 
[ASDA] criteria); 1 August 2002 to 30 June 2013 (Chicago criteria). 
We excluded data from 2002 to 2005 due to a high percentage 

(>50%) of missing data for smoking status ( N  = 4,428) as well as for 
patients with cancer diagnosed prior to the PSG ( N  = 962). The as-
sociation of AHI with incident cancer was investigated using Cox 
regression analyses. Separate analyses were conducted for patients 
aged <65 years and patients aged ≥65 years.  
  Results :    The number of patients diagnosed with incident cancer was 
950 of 10,232 in the ASDA period and 623 of 9,095 in the Chicago 
period. In the ASDA period, compared to no OSA (AHI < 5/hr), there 
was no increase in hazard ratio for incident cancer in any OSA cat-
egory in either age category. In the Chicago period, compared to no 
OSA, patients aged <65 years with severe OSA had an increased 
hazard ratio of incident cancer (HR 1.87; 95% CI 1.03–3.42). In con-
trast, there was no increase in hazard ratio for incident cancer in 
patients with OSA aged ≥65 years.  
  Discussion :    There appear to be age- related differences in the associ-
ation between OSA and incident cancer. There is limited evidence of 
an independent association between severe OSA and incident can-
cer in patients aged <65 years but no evidence of such an association 
in patients aged ≥65 years.          

  P102  |    Absence of sleep- disordered breathing 
predicts successful weaning from non- invasive 
ventilation in acute hypercapnic respiratory 
failure 
     S.     Siu    1,2    ;     G.     Louie    1,2    ;     H.     Sofatzis    1,2    ;     R.     Brillante    1    
    1 Department of Respiratory Medicine, Concord Repatriation General Hospital, 
Sydney, Australia  ;       2 Sydney Medical School, University of Sydney, Sydney, 
Australia   

      Introduction :    Non- invasive ventilation (NIV) is a core component in 
the management of acute hypercapnic respiratory failure (AHRF), but 
there are no established guidelines for identifying patients who can 
be weaned off NIV in the immediate and long term. We investigated 
factors predicting successful weaning from NIV in patients with AHRF.  
  Methods :    This retrospective observational cohort study examined 
patients in whom NIV was commenced as initial ventilatory support 
for AHRF. Patients were either weaned off NIV completely during 
admission or continued with NIV after discharge. The primary out-
come was the rate of successful weaning from NIV.  
  Results :    Eighty patients (43 female; mean age, 72 ± 14 years; mean 
pCO 2  on admission, 74 ± 17 mmHg) were eligible for inclusion. 
Weaning from NIV was successful in 52 (65%) patients. Univariate 
analysis identified respiratory failure caused by obstructive sleep 
apnoea or obesity hypoventilation syndrome, number of comor-
bidities and sleep- disordered breathing (SDB) as factors associated 
with ongoing use of NIV following discharge. However, multivariate 
analysis using binomial logistic regression identified SDB as the only 
significant factor predictive of continuation with NIV (OR, 7.89; 95% 
CI, 1.56–39.99;  p  = 0.013).  
  Discussion :    Absence of SDB in a patient with AHRF is predictive 
of successful weaning from NIV. A diagnostic sleep study should 
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be considered in any patient who is commenced on NIV for AHRF. 
Early identification of SDB or risk factors for SDB may indicate that 
weaning off NIV completely is unlikely at least in the short term, and 
ongoing NIV therapy may be required.  
        

  P103  |    Body composition and Obstructive 
Sleep Apnoea severity in an Acute Coronary 
Syndrome population 
     K.     Sutherland    1,2    ;     H.     Dissanayake    1    ;     S.     Ucak    1    ;     B.     Yee    3    ; 
    M.R.     Skilton    1,4    ;     S.     Patel    1,5    ;     P.A.     Cistulli    1,2    
    1 Charles Perkins Centre, University of Sydney, Sydney, Australia  ;       2 Department 
of Respiratory Medicine, Royal North Shore Hospital, Sydney, Australia  ;  
     3 Department of Respiratory & Sleep Medicine, Royal North Shore Hospital, 
Sydney, Australia  ;       4 Boden Institute of Obesity, Nutrition, Exercise & Eating 
Disorders, University of Sydney, Sydney, Australia  ;       5 Department of Cardiology, 
Royal Prince Alfred Hospital, Sydney, Australia   

      Introduction :    Obstructive Sleep Apnoea (OSA) is associated with car-
diovascular disease (CVD), and is common in Acute Coronary Syndrome 
(ACS). OSA pathophysiology, such as intermittent hypoxia, provides 
mechanistic pathways to cardiovascular impairment. OSA and CVD also 
have common risk factors, in particular obesity. We aimed to assess the 
relationship between body fat and OSA severity in ACS.  
  Methods :    Patients with a recent ACS presenting to a cardiovascu-
lar clinic were invited to a study of OSA prevalence using level 2 
polysomnography (Nox Medical, Iceland). Body composition was as-
sessed by air displacement plethysmography (Bod Pod), the morning 
after the sleep study. The association of body composition measure-
ments (fat mass, % body fat) with OSA severity (Apnoea- Hypopnea 
Index, AHI) was undertaken using correlation analysis (Spearman ' s 
rank). Statistical significance was accepted at  p  < 0.05.  
  Results :    Fourteen participants have completed polysomnography to 
date (64% male, age 57.8 ± 7.8 [ SD ] years, BMI 27.3 ± 3.8 kgm 2 ). All 
participants had OSA (AHI 20.3 ± 15.7 events/hr) with 40% classi-
fied as moderate- severe. There was no correlation between AHI and 
fat mass (ρ = −0.4) or % body fat (ρ = 0.2). There were no correlations 
between AHI and standard anthropometric measurements (BMI, 
neck and waist circumference).  
  Discussion :    From preliminary analysis of body composition, there 
is no relationship between OSA severity and adiposity in this 
ACS population. Work is ongoing to increase the sample size. 
Understanding of relationships between body composition and 
OSA in this population is needed to assess utility of screening and 
treatment strategies.  
        

  P104  |    First week of CPAP usage and older age 
predict CPAP usage at 4 months. 
     J.     Tolson    1,2    ;     M.     Barnes    1,2    ;     D.J.     Bartlett    3,4    ;     P.     Rochford    1    ;     A.S.  
   Jordan    1,2    ;     J.     Trinder    2    ;     M.L.     Jackson    1,5    
    1 Institute for Breathing and Sleep, Heidelberg, Australia  ;       2 The University of 
Melbourne, Parkville, Australia  ;       3 The University of Sydney, Camperdown, 
Australia  ;       4 Woolcock Institute of Medical Research, Glebe, Australia  ;       5 Monash 
University, Clayton, Australia   

      Introduction :    Continuous Positive Airway Pressure (CPAP) is a first 
line treatment for Obstructive Sleep Apnoea (OSA), however usage 
can be sub- optimal. Previous studies have examined patient demo-
graphics, disease characteristics and psychological predictors of 
CPAP usage, primarily to 1 month after CPAP initiation, with varying 
results. The aim of this study was to examine potential predictors, up 
to 4 months post CPAP initiation.  
  Methods :    Baseline demographics (age, sex, BMI), severity of OSA, 
the Hospital Anxiety and Depression Scale (HADS), the Epworth 
Sleepiness Scale (ESS) and the Self- Efficacy Measure for Sleep 
Apnoea (SEMSA), consisting of 3 subscales; risk perception, out-
come expectancies and treatment self- efficacy, were collected from 
116 participants with OSA, who were commenced on CPAP. CPAP 
usage data were collected at 1 week, 1 and 4 months. Univariate 
ANCOVAs were used to assess which baseline variables were pre-
dictive of CPAP usage at each time- point.  
  Results :    Being female ( p  = 0.004) and treatment self- efficacy ( p  = 0.012) 
were significantly associated with greater CPAP use at 1 week. 
Increasing age was significantly associated with greater CPAP use at 
4 months ( p  = 0.032). CPAP use at 1 week was significantly associated 
with greater CPAP use at 1 month ( p  < 0.001) and 4 months ( p  < 0.001). 
No other variables were significantly associated with CPAP use.  
  Conclusion :    First week of CPAP usage and older age were associated 
with greater usage at 4 months. Intervention programs to improve 
usage in the first week of treatment and to educate younger patients 
about the consequences of untreated OSA, may also improve CPAP 
usage at 4 months.          

  P105  |    Impact of age on the prediction of CPAP 
pressure in patients with obstructive sleep apnea 
     Y.     Tomita    1,2    ;     T.     Kasai    2    ;     S.     Kasagi    1    ;     K.     Narui    1    
    1 Toranomon Hospital, Tokyo, Japan  ;       2 Juntendo University, Tokyo, Japan   

      Introduction :    As the number of elderly people increase, the patients 
who use continuous positive airway pressure (CPAP) devices are getting 
older. Some studies indicated that higher apnea- hypopnea index (AHI) 
and higher body mass index (BMI) were associated with higher pressure 
and that the upper airway of elderly people was easily collapsed, but the 
impact of age is still unclear. We therefore investigated the predictors of 
optimal CPAP pressure, including AHI, BMI, and age.  
  Methods :    The patients who started auto CPAP devices between 
January to August in 2018 and whose usage data in one month 
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was available were included in the study. The patients with residual 
AHI ≥ 5/hr were excluded. We also excluded patients when their 
CPAP pressure was almost equal to the upper limit set in advance, 
because the needed pressure might have been higher than the upper 
limit of their pressure setting. We compared baseline characteristics 
and CPAP usage between the group aged ≥65 and the group aged 
<65. 
 Multivariable analysis was performed to determine the predictors 
for the CPAP pressure higher than 8 cmH₂O.  
  Results :    After 87 patients, whose AHI was ≥5/hr, and 81 patients, whose 
pressure setting was insufficient, were excluded from the eligible 230 
patients, 62 patients were included in the analysis. There was significant 
difference in CPAP pressure (7.1 ± 1.3 vs. 8.2 ± 1.6 cmH₂O,  p  = 0.004) and 
BMI (24.3 ± 3.3 vs. 29.5 ± 5.0 kg/m²,  p  < 0.001) between the two groups, 
but there was not in sex, AHI, Epworth sleepiness scale, and adherence 
of CPAP. Multivariable analysis determined that age (odds ratio 0.91, 
 p  = 0.039) and AHI (odds ratio 1.09,  p  = 0.017) were both independent 
predictors for the CPAP pressure ≥8 cmH₂O.  
  Discussion :    The elderly patients with OSA had similar severity to the 
younger group, but had lower BMI and needed lower CPAP pres-
sure. As older age is a predictor for lower CPAP pressure, in addition 
to lower AHI level, we can choose lower CPAP pressure setting for 
elderly patients with OSA.          

  P106  |    Obstructive sleep apnea severity and 
markers of autonomic function in acute coronary 
syndrome 
     S.     Ucak    1    ;     H.     Dissanayake    1    ;     S.     Patel    2    ;     B.     Yee    1    ;     K.     Sutherland    2    ; 
    M.R.     Skilton    2    ;     P.A.     Cistulli    2    
    1 Sleep Research Group, Charles Perkins Centre, Sydney, Australia  ;       2 Department 
of Respiratory and Sleep Medicine, Royal Prince Alfred Hospital, Sydney, 
Australia  ;       3 Department of Cardiology, Royal Prince Alfred Hospital, Sydney, 
Australia  ;       4 Boden Institute of Obesity, Nutrition, Exercise & Eating Disorders, 
University of Sydney, Sydney, Australia  ;       5 Department of Respiratory and Sleep 
Medicine, Royal North Shore Hospital, Sydney, Australia   

      Introduction :    Obstructive sleep apnoea (OSA) is a clinical risk fac-
tor for coronary artery disease. The severity of nocturnal oxygen 
desaturations is related to the periodic ischemia/ reoxygenation, 
arousals and consequent cardiotoxic increase in sympathetic 
activity. 
 We aim to determine whether severity of intermittent hypoxia in 
OSA is associated with autonomic dysfunction in patients with acute 
coronary syndrome (ACS), a potential mechanistic contributor to in-
creased cardiovascular risk.  
  Methods :    ACS patients were recruited to undergo level 2 portable 
polysomnography. The presence of OSA is defined by oxygen de-
saturation index (ODI) > 5/hr. Following the sleep study, continu-
ous blood pressure and 3- lead ECG were recorded for 5 min in the 
supine recumbent position. Autonomic function markers were ob-
tained; very low, low and high frequency (VLF- , LF-  and HF- ) heart 
rate variability (HRV), systolic blood pressure variability (SBP) and 

mean spontaneous baroreflex receptor gain (SBRG msec/mmHg). 
Spearman ' s rank  
  Results :    8 participants with an ODI > 5/hr have been studied to 
date (female = 3, male = 5), with a mean age of 57.63 ± 5.63 years 
[Mean ±  SD ] and mean BMI of 26.41 ± 4.31 kg/m² [Mean ±  SD ]. The 
mean ODI is 16.38 ± 16.62/hr [Mean ±  SD ], ranging from 6.3/hr to 
56.3/hr. ODI did not significantly correlate with the VLF- , LF- , HF- , 
LF/HF of either SBP or HRV spectra, likewise no correlation was 
noted with SBRG.  
  Discussion :    Preliminary data demonstrates that OSA severity does 
not correlate with markers of autonomic function. Work is ongoing 
to increase the sample size.  
        

  P107  |    Exploring clinicians’ comfort with the 
inclusion of sleep apnoea patients’ designated 
partners in clinic 
     K.     Ward    ;     R.     Frey    
   The University of Auckland, Auckland, New Zealand   

     Recent evidence indicates that CPAP- users manage better with 
treatment for sleep apnoea when a close family member, typically 
the bed- partner, is involved in the process, including clinic appoint-
ments. The inclusion of patients’ partners during clinic is depend-
ent upon the acceptability of partner involvement to clinicians. 
Therefore, we aimed to understand clinician views, beliefs and 
perceptions of current practices surrounding partner presence in 
clinic to inform future interventions that include patients’ partners 
in clinic. 
 Using a descriptive cross- sectional design, we generated data via the 
mixed methods of survey ( n  = 28) and qualitative semi- structured 
interviews ( n  = 5). We recruited participants from a national clini-
cal respiratory sleep community ( n  = 80 est.) that included nurses, 
physiologists and physicians. 
 Overall, our data support clinicians’ willingness to have partners 
present in the clinic room. Synthesis of survey and interview data 
identified that clinicians acknowledge the worth of partner presence 
in sleep clinic and factors that create the space for partners in clinic. 
Factors that limit partner presence in clinic included an ad- hoc ap-
proach to partner inclusion rather than an active intent to include 
the partner, lack of confidence to speak in front of family, clinic time 
constraints for clinicians and time related or logistical constraints for 
family members. 
 Clinicians are largely supportive of partner presence in clinic 
and professional role did not influence responses about per-
sonal beliefs. However, work is needed to build confidence with 
dyad- focussed consultation, and with logistical solutions to clinic 
timing. Understanding limiting factors to partner presence will fos-
ter a more collaborative role for the partner and better outcomes for 
CPAP- users.         
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  P108  |    Expanding a Home Ventilation Service: 
weighing up the numbers 
     N.     Yates    1,2    
    1 John Hunter Hospital, Newcastle, Australia  ;       2 University of Newcastle, 
Newcastle, Australia   

      Introduction :    There is an increasing demand for the provision of 
long- term home Non- Invasive Ventilation (NIV) for patients with 
complex sleep disordered breathing. Effective treatment requires 
specialised sleep services capable of titrating and managing bi- 
level NIV. This study looked at a large tertiary referral hospital ' s 
sleep service which took active steps to increase its provision of 
home NIV.  
  Methods :    A cohort analysis was performed on all patients com-
menced on home NIV, or Continuous Positive Airway Pressure 
(CPAP) for chronic hypercapnic respiratory failure, over a 5 year pe-
riod by an adult sleep service covering a large metropolitan, rural and 
regional health district.  
  Results :    The number of patients established on home NIV/CPAP 
increased 12 fold from 35 in 2014 to 421 in 2018. During this time, 
a majority (41%) of patients established on NIV/CPAP were those 
with Obesity Hypoventilation Syndrome (OHS) ( n  = 226) followed 
by patients with motor neuron disease ( n  = 73, 13%) and central 
sleep apnoea ( n  = 67, 12%). The remainder of patients had obstruc-
tive sleep apnoea with Chronic Obstructive Pulmonary Disease 
(COPD) ( n  = 51, 9%), COPD or bronchiectasis ( n  = 50, 9%), slowly 
progressive neuromuscular disease ( n  = 37, 7%), chest wall deform-
ity ( n  = 20, 4%), idiopathic diaphragmatic dysfunction ( n  = 18, 3%), 
cystic fibrosis ( n  = 4, 1%), or spinal cord injury ( n  = 1, 0.2%).  
  Discussion :    The number of patients with OHS as the primary cause 
of ventilatory failure far outweighs any other disease group. These 
findings support prior research which predicts a significant and in-
creasing demand for sleep services to be able to provide effective 
treatment for severe and complex sleep disordered breathing.          

  P109  |    Diagnosis of left ventricular diastolic 
dysfunction among obstructive sleep apnea 
patients 
     M.C.     Yong    
   Sarawak General Hospital, Kuching, Malaysia   

      Introduction :    Obstructive sleep apnea (OSA) is a known risk fac-
tor for cardiovascular mortality and morbidity. Patients with OSA 
can present with clinical syndromes of heart failure, but most of 
them have preserved left ventricular ejection fraction (HFpEF). In 
Malaysia, data regarding left ventricular (LV) diastolic dysfunction 
among OSA patients is limited.  
  Objective :    To determine the prevalence of LV diastolic dysfunction 
and factors associated with LV diastolic dysfunction among OSA pa-
tients on positive airway pressure (PAP) treatment.  

  Method :    Cross- sectional study analyzing 47 patients with OSA on 
PAP treatment at Sarawak General Hospital. All patients underwent 
transthoracic echocardiography (TTE) and serum  N - terminal pro- B- 
type natriuretic peptide (NT- proBNP) level was measured.  
  Results :    The mean age was 52.2 ± 14.24 years, mean body mass 
index (BMI) 39.80 ± 9.7 kg/m 2 , and mean apnea hypopnea index (AHI) 
60.7 ± 29.1. The mean LVEF was 66.2 ± 8.0% and 15.6% had LV dias-
tolic dysfunction. Most patients (14.9%) had grade II and 2.1% with 
grade III LV diastolic dysfunction. Among the patients with LV dias-
tolic dysfunction, NT- proBNP was significantly elevated (>125 pg/
ml) in 87.5% of patients ( p  < 0.001). Elevated NT- proBNP level of 
>125 pg/ml had positive predictive value, negative predictive value, 
sensitivity and specificity of 70%, 97.3%, 87.5% and 92.3% respec-
tively to diagnose LV diastolic dysfunction.  
  Conclusion :    The prevalence of LV diastolic dysfunction in OSA pa-
tients was 15.6%. Elevated NT- proBNP level (>125 pg/ml) was a use-
ful biomarker in the diagnosis of LV diastolic dysfunction among OSA 
patients.       

  SLEEP AND BRE ATHING  EPIDEMIOLOGY     

  P110  |    Technology use at night, sleep quality 
and daytime disturbances: a screenshot of 
Australian adults 
     S.     Appleton    1    ;     A.     Reynolds    2    ;     T.     Gill    3    ;     Y.     Melaku    1    ;     R.     Adams    1    
    1 Adelaide Institute of Sleep Health, Flinders University, Bedford Park, Australia  ;  
     2 Appleton Institute, Central Queensland University, Adelaide, Australia  ;       3 The 
University of Adelaide, Adelaide, Australia   

      Introduction :    Technology/light emitting electronic device use and 
its relationship with health are well described in children and ado-
lescent populations. In adult populations, this is less well described. 
We determined demographic correlates of technology use during 
the night, in addition to associations with sleep quality and daytime 
disturbances in a representative sample of Australian Adults.  
  Methods :    A cross- sectional national online survey of sleep health was 
conducted 2019 ( n  = 2044, age range 18–90). The sample demographic 
profile closely matched ABS estimates. Survey questions were de-
rived from the 2002 US and 2016 Australian Sleep Health Foundation 
Surveys. Technology use was assessed by: “In the past seven days, how 
often did you wake from sleep or were woken to send or receive text 
messages, emails or other electronic communications?” Responses 
were categorised as not at all, one night, two or three/most or all nights.  
  Results :    Electronic communications during the night were reported by 
31.4% of adults, with 12.7% ( n  = 251) reporting one night, and 18.7% 
( n  = 371) responding two or three or most/all nights. Bedroom tech-
nology included: computer (25%), mobile phone/phone (72%), tablet/
iPad (33%) and television (43%). Technology- related activities in the 
hour before sleep conducted 3 or more times/week included watch-
ing television (76%), work related to job (14%), on internet (66%) and 
social media (49%) and all were significantly associated with electronic 
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communications during the night. Compared to those not at all sending/
receiving texts/emails, communication ≥2 or 3 nights/week was signifi-
cantly associated with perceptions of reduced sleep insufficiency and 
autonomy, and at least one symptom of difficulty initiating and main-
taining sleep (55% cf 75%) and daytime disturbances (≥3 days/week 
in past month; 57% cf 85%) including measures of sleepiness, fatigue, 
mood and attention problems. In contrast, no significant association 
with self- rated health was seen. Adjusted for demographic factors, elec-
tronic communications ≥2 or 3 nights/week was significantly associated 
with male gender, age groups 18–24, 25–34, 35–44 and 45–54 yr, and 
language other than English spoken at home.  
  Conclusion :    Public health implications of not switching off at night 
are significant in terms of sleep quality and daytime psychosocial 
function. The younger age of those waking from sleep to text and 
email may mitigate physical health impacts of sleep disruption.  
  Funding :    Sleep Health Foundation.          

  P111  |    Obstructive sleep apnea during 
pregnancy as a predictor of future disease: a 
case- control study 
     G.     Chaggar    1    ;     K.     Sutherland    1    ;     P.A.     Cistulli    1    ;     P.     de   Chazal    9    ; 
    T.     Penzel    2    ;     T.     Gislason    3    ;     U.     Magalang    4    ;     A.     Pack    5    ;     R.     Schwab    5    ; 
    B.     Singh    6    ;     N.     McArdle    6    ;     L.     Bittencourt    7    ;     N.H.     Chen    8    ; 
    F.     Han    10    ;     Q.Y.     Li    11    ;     Y.S.     Bin    1    
    1 Sleep Research Group, Charles Perkins Centre, University of Sydney, Sydney, 
Australia  ;       2 Charité University Hospital, Berline, Germany  ;       3 Landspitali 
University Hospital, Reykjavík, Iceland  ;       4 The Ohio State University, Columbus, 
United States  ;       5 University of Pennsylvania, Philadelphia, United States  ;  
     6 University of Western Australia, Perth, Australia  ;       7 Universidade Federal de 
São Paulo, São Paulo, Brazil  ;       8 Chang Gung Memorial Hospital, Taipei, Taiwan  ;  
     9 Charles Perkins Centre, Sydney, Australia  ;       10 Peking University, Beijing, China  ;  
     11 Ruijin Hospital, Shanghai, China   

      Introduction :    Obstructive sleep apnea (OSA) has a higher prevalence in 
pregnancy compared to non- pregnant women in the general population. 
Complications during pregnancy such as gestational diabetes mellitus 
and gestational hypertension have been shown to predispose pregnant 
women to future disease. The aim of this study was to determine if cur-
rent OSA could be predicted by snoring during a previous pregnancy.  
  Methods :    We analyzed data provided by the Sleep Apnea Genetics 
International Consortium (SAGIC) of 579 women with the inclusion 
criteria of a previous pregnancy and an apnea- hypopnea index (AHI) 
score. The exposure of interest was snoring during a previous preg-
nancy. This population had 372 cases and 207 controls. The out-
come was stratified into categories of mild, moderate, and severe 
OSA based on AHI categories. Confounders in this data included 
body mass index, ethnicity, and age.  
  Results :    A multinomial regression demonstrated that snoring as a 
sleep disturbance during a previous pregnancy was significantly as-
sociated with the development of severe category future OSA with 
an adjusted OR of 3.53 ( p - value = 0.03, CI 95% 1.17–10.67). A sen-
sitivity analysis demonstrated that snoring was the only reported 
sleep disturbance to have an association with OSA.  

  Discussion :    Women experiencing OSA during pregnancy have a higher 
risk of developing severe OSA in the future. Pregnancy may provide a 
key opportunity for intervention and prevention of OSA in later life.          

  P112  |    Gender difference among Aboriginal 
patients with Obstructive Sleep Apnoea in the 
Northern Territory of Australia 
     R.     Ghimire    ;     S.     Heraganahally    
   Royal Darwin Hospital, Tiwi, Australia   

      Introduction :    About 30% of the population in the Northern 
Territory of Australia are considered to be of Aboriginal origin. 
Obstructive Sleep Apnoea (OSA) is increasingly recognised among 
aboriginal Australians. However, there is paucity of information 
in the literature in regards to the clinical characteristics among 
Aboriginal men and woman diagnosed to have OSA. Hence, in this 
study we evaluated the clinical and Polysomnographic (PSG) data 
among Australian Aboriginal men and woman who were diagnosed 
to have OSA.  
  Method :    It was a retrospective study that included all Aboriginal adult 
patients over the age of 18 years who were diagnosed to have OSA 
with an apnoea hypopnea index (AHI) > 5/hr between 2011 and 2015. 
Demographic characteristics, Clinical status and severity of OSA 
based on AHI criteria were analysed according to the gender status.  
  Results :    A total of 348 patients of Aboriginal origin underwent diag-
nostic PSG. Of these, 177 were male and 171 were female. Presence 
of OSA defined as AHI > 5/hr, was noted in 91% ( n  = 161/177) 
of males and 85% ( n  = 145/171) of females. The mean age were 
47 and 48 years for male and female respectively. The mean AHI 
was 47/hr among males and 34/hr for females. Prevalence of se-
vere OSA (AHI > 30/hr) was significantly higher among males (56%, 
 n  = 100/177) as compared to females (34%,  n  = 58/171). Epworth 
sleepiness scale (ESS) was comparable among males (10) and females 
(11) who had OSA. However, female who had OSA were heavier than 
males as reflected by their mean BMI of 38 & 35 respectively.  
  Conclusion :    OSA is common among aboriginal population. The prob-
lem is more common and more severe among males as compared to 
their female counter parts.          

  P113  |    Impact of Medicare changes to 
diagnostic sleep studies and consultations – a 
retrospective audit 
     C.     Jarrett    
   Queensland Health, Herston, Australia   

      Introduction :    Recent changes to the Medicare funding require-
ments for diagnostic sleep studies prior to a sleep physician consul-
tation have changed the workflow of patients referred to a public 
sleep clinic at a tertiary level hospital. This audit was conducted to 
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determine what percentage of patients referred screened as a high 
probability for obstructive sleep apnoea (OSA) but had a low sub-
jective rating of sleepiness requiring a sleep physician consultation 
prior to a diagnostic sleep study.  
  Method :    Retrospective audit of ( n  = 355) patients who had a diag-
nostic sleep study performed between 1 Nov 2017 and 30 October 
2018. The cohort was characterised by determining their pre- test 
probability scores (STOP- Bang and OSA50), subjective symptoms 
of daytime sleepiness and diagnostic sleep study statistics includ-
ing: AHI, RDI, event type, mean oxygen desaturation and sleep ef-
ficiency. These results were then compared to the new Medicare 
guidelines (introduced in November 2018) to assess the number of 
patients who would now require a new case appointment first, once 
these came into effect.  
  Results :    Analysis found that over 60% of patients referred to the 
department tested positive on either the STOP- Bang or OSA50 
screening tools. Of this high- OSA probability cohort, 49% had an 
ESS less than 8 rendering them ineligible for a sleep study prior to 
consultation. On review of their diagnostic sleep study data, 82% of 
these high- probability patients had at least mild obstructive sleep 
apnoea and 56% had moderate to severe OSA.  
  Conclusion :    These results indicate that if patients screen as high 
probability of OSA on the validated screening tools, consistent with 
literature, they are likely to have at least mild OSA. The inclusion of 
a subjective measure of sleepiness is not well correlated with their 
sleep statistics and has the impact of doubling the consultation time 
required in almost half of these patients.          

  P114  |    Obstructive sleep apnoea and 
cardiovascular disease in Aboriginal Australians 
from the Northern Territory-  Retrospective study 
     S.     Heraganahally    1    ;     B.     Rajaratnam    2    ;     S.     Silva    3    ;     N.     Robinson    4    
    1 Royal Darwin Hospital, Tiwi, Australia  ;       2 St George Hospital, Kogarah, Australia  ;  
     3 Flinders University-  Northern Territory Medical Program, Tiwi, Australia  ;  
     4 Flinders University, Bedford Park, Australia   

      Introduction :    Chronic health conditions such as hypertension, dia-
betes, coronary artery disease and chronic renal disease are preva-
lent in Australian Aboriginal people, compared to non-  Aboriginal 
population. Occurrence of Obstructive Sleep Apnoea (OSA) is in-
creasingly recognised in Aboriginal population. However, there is 
sparse information on the association of OSA and cardiovascular 
disease (CVD) in this population. Hence, in this retrospective study 
we evaluated the association of cardiovascular disease and presence 
and severity of OSA.  
  Method :    Adult Aboriginal patients over 18 years of age who under-
went a diagnostic polysomnography (PSG) between 2011 and 2015 
were included in this study. Clinical, demographic characteristics 
and presence of CVD were recorded. The PSG data was extracted 
to include information on presence and severity of OSA according to 
apnoea hypopnea index (AHI) criteria.  

  Results :    There were a total of 348 patients of Aboriginal status 
with a mean age of 47 years and 51% were males. According to AHI 
78/348 (22%), 69/348 (20%) and 158/348 (45%) were noted to have 
mild, moderate and severe OSA respectively. Presence of CVD was 
noted in 186/348 (53%) of the study cohort. In those participants 
with underlying CVD 54%, 55% and 51% had mild, moderate and 
severe OSA respectively. 
 Discussion/Conclusion: Our study demonstrates the presence of 
CVD in at least 50% of Aboriginal patients with OSA we tested. 
Presence of OSA may increases cardiac mortality and morbidity in 
this population and further studies are warranted.          

  P115  |    Obstructive sleep apnea induced 
hypoxemia reduces hand grip strength 
     D.     Stevens    1    ;     A.     Vincent    2,3    ;     S.     Appleton    1,2,3,4    ;     Y.     Melaku    1,3    ;     T.  
   Gill    3,5    ;     R.     Adams    1,2,3,4    ;     G.     Wittert    2,5    
    1 Adelaide Institute For Sleep Health, Flinders University, Bedford Park, 
Australia  ;       2 Freemasons Foundation for Men ' s Health, Adelaide Medical 
School, The University of Adelaide, Adelaide, Australia  ;       3 South Australian 
Health and Medical Research Institute, Adelaide, Australia  ;       4 The Health 
Observatory, Adelaide Medical School, The University of Adelaide, Adelaide, 
Australia  ;       5 Adelaide Medical School, The University of Adelaide, Adelaide, 
Australia   

      Introduction :    Obstructive sleep apnea is a common sleep disorder 
epitomised by the recurrent narrowing, or complete closure of the 
upper airway. This results in intermittent hypoxemia throughout the 
night. Hand dynamometry, which measures hand- grip strength (HGS), 
is a useful indicator of health status. Cohort studies have highlighted 
decreased HGS is an independent predictor of all- cause mortality as 
well as a predictor of later life disability and health quality of life. 
 Recent studies examining the effect of sleep on HGS have re-
ported conflicting results. Self- reported, and actigraphy derived, 
short sleep is associated with weaker HGS. Fewer studies that 
have examined the effect of OSA on HGS have shown conflict-
ing results. Two studies showed no association between HGS and 
apnea/hypopnea index (AHI) whereas one study showed HGS was 
independently associated with a direct measure of intermittent 
nocturnal hypoxemia. 
 Reduced HGS is common in chronic illnesses that result in hypoxia, 
such as chronic obstructive pulmonary disease. Therefore, only 
examining HGS when stratified by AHI, which does not provide 
an indication of hypoxemia severity, may not be the best metric to 
determine whether there is an association between OSA and HSG. 
Thus, the aim of this study was to determine associations between 
PSG measures of sleep, and HGS.  
  Methods :    Ambulatory polysomnography (PSG) was collected in a 
large cohort of Australian middle ages males. The PSGs were scored 
according to the 2007 AASM (alternate) criteria. Hand- grip strength 
(HGS) was the average of three measures in both the dominant hand. 
 Participants were excluded from the analysis if they did not have a 
complete PSG, no dominant HGS, incomplete DEXA scans, cancer 
5 years prior, testicles removed, or severe illness (e.g., HIV). 
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 For statistical analysis, univariate linear model compared PSG sleep 
and respiratory measures to the dominant HGS. Adjusted linear 
models compared PSG sleep and respiratory measures to the domi-
nant HGS whilst adjusting for the following; muscle mass, as meas-
ured by dual- X- ray absorptiometry; serum testosterone, and serum 
C- reactive protein; self- reported physical activity; arthritis; depres-
sion; and diabetes.  
  Results :    512 participants were included for univariate analysis. The 
univariate model indicated reduced HGS was significantly associ-
ated with lower O 2  nadir, greater mean O 2  desaturation, and greater 
T90%. Similarly, decreased sleep efficiency and increased sleep after 
wake onset were associated with decreased HGS. 
 Due to missing data, 456 participants were analysed in the adjusted 
model. Reduced HGS was associated with lower O 2  nadir, greater 
mean O 2  desaturation, and greater time spent below T90%.  
  Discussion :    The results provide further evidence that OSA- induced 
hypoxia, but not AHI, are associated with reduced HGS after adjust-
ing for known determinants of grip strength. In contrast, none of the 
other sleep measures, such as sleep efficiency or total sleep time, 
were associated with HGS. Future research should elucidate mecha-
nisms for hypoxia- induced reductions in HGS. Furthermore, future 
research should examine whether decreased HGS is indicative of 
adverse health outcomes within an OSA population.  
     

  SLEEP AND BRE ATHING  ME A SUREMENT     

  P116  |    Reliability of Simple Sleep 
Evaluation System “Watch- PAT” at Split Night 
Polysomnography 
     T.     Adachi    1,2    ;     S.     Koba    2    ;     A.     Hanyu    1    ;     M.     Kato    1    ;     H.     Ida    1    ;     T.  
   Kawamoto    1    ;     Y.     Watanabe    1    ;     T.     Shinke    2    
    1 Sleep Medicine Center, Showa University East Hospital, Tokyo, Japan  ;  
     2 Department of Medicine, Division of Cardiology Showa University School of 
Medicine, Tokyo, Japan   

      Introduction :    Watch- PAT is a sleep evaluation device that measures 
the peripheral blood volume continuously with a probe attached to 
a fingertip and does not use an electroencephalogram or a nasal can-
nula. There has been no report on the usefulness of watch- PAT to 
determine the apnea diagnosis and continuous positive airway pres-
sure (CPAP) use effects in split night sleep study.  
  Methods :    The consent of the study was obtained. Watch- PAT was 
simultaneously worn on a patient admitted for split night polysom-
nography. The apnea- hypopnea index (AHI) obtained from PSG 
and the pAHI obtained from the watch- PAT were measured when 
not using CPAP and when using CPAP respectively. And also we 
examined whether the reduction rates of AHI and pAHI could be 
correlated.  

  Results :    38 subjects (32 men, age 55 ± 13 years old). BMI 
28.3 ± 5.7 kg/m 2 . When CPAP was not used, AHI was 57.2 ± 23.3 
/ h and pAHI was 50.8 ± 20.3/hr ( r  = 0.86,  p  = 0.0001), when CPAP 
was used, AHI was 5.2 ± 4.5 /hr and pAHI was 6.2 ± 4.5 hr ( r  = 0.68, 
 p  = 0.0001), AHI reduction rate was 90.4 ± 8.0% and pAHI reduction 
rate was 85.4 ± 14.6% ( r  = 0.62,  p  = 0.0001).  
  Conclusion :    It was suggested that Watch- PAT had a good correlation 
with AHI at split night sleep study.          

  P117  |    An automated system for sizing nasal 
PAP masks using facial photographs 
     B.     Johnston    ;     P.     de Chazal    
   University of Sydney, Sydney, Australia   

      Introduction :    The mask sizing process is of significant importance 
for adherence to positive airway pressure (PAP) therapy and with 
more sophisticated masks being released each year it is increas-
ingly difficult to find the correct size. In this paper we present an 
automated system for remotely sizing PAP masks using facial photo-
graphs. The system is composed of a series of convolutional neural 
networks (CNNs) that automatically extract the facial measurements 
in physical units that are used to determine correct mask size.  
  Methods :    Training the system was completed using a combination of 
the MUCT and PUT datasets which contained all of facial landmarks 
for sizing a Fisher & Paykel (F&P) ESON nasal PAP mask. A synthetic 
dataset of images of Australian 20c piece coins (for scale) were su-
perimposed on selected MUCT images. These images were used to 
train face, nose and coin detectors using Viola Jones and HoG based 
detectors. A single 3 × 3 × 32 convolutional layer network with 800 
fully connected (FC) units and 4 outputs was trained to identify the 
x,y coordinates of the nose width, with a single 3 × 3 × 24 convo-
lutional layer with 800 FC units, 4 outputs identified the x,y width 
of the scaling coin. Pixel measurements were converted to physical 
measurements using the scale and a look- up table determined the 
size. A custom test set of 131 actual PAP and non- PAP patients was 
used for evaluation with the correct mask size (small, medium, large, 
too large) determined by measuring nose widths with vernier cali-
pers and then correctly sizing the mask using the F&P look up tables.  
  Results :    The system correctly sized masks with a 65% accuracy 
on the independent test and was correct 86% when sizing masks 
to within one size. The sensitivity values varied between 52% and 
100% and the positive predictivity varied between 14% and 79% 
across the four possible mask sizes.  
  Discussion :    This work provides an excellent foundation for a field- 
ready mask sizing system. It is expected that increasing the num-
ber of PAP patients within the training set, consistency of lighting, 
pose and of image quality, the sizing performance could be further 
increased.  
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  P118  |    MET call induced sleep disruption in a 
hospital based sleep laboratory 
     K.N.     Ku    1    ;     T.     Roebuck    1,2    ;     M.     Naughton    1,2    ;     A.     Rossely    1,3    ;     A.  
   Gazzola    1    ;     M.     Spiteri    1    ;     A.     Butler    1    
    1 Alfred Health, Melbourne, Australia  ;       2 Monash University, Clayton, Australia  ;  
     3 Austin Health, Heidelberg, Australia   

      Background :    Calls over a hospital public address system requiring 
Medical Emergency Teams (MET) to respond were an Australian de-
velopment 20 years ago to minimize hospital mortality and morbid-
ity (1). However, it is well known that noise pollution is injurious to 
health in hospitals (2) and in the wider community interfering with 
sleep and contributing to greater cardiovascular morbidity (3). WHO 
guidelines recommend safe hospital noise to be <40 dB (4).  
  Aim :    To assess the impact of MET call noise disturbance on patients 
arousal from sleep in an in- hospital sleep laboratory.  
  Methods :    MET calls and their impact on sleep quality were sampled 
over 20 nights, across 4 separate sleep bedrooms with 3 speakers 
placed along the hallway in the ceiling. A Met call consists of two 
repeated announcements stating ‘Attention all staff, MET call, loca-
tion and unit’. Sound levels were measured in dBA, the peak sound 
level was used for analysis. Internal calibration was completed be-
fore each polysomnography recording. Only data from dB meters 
that had recently been calibrated with sound calibrator NC- 74 were 
included. Only arousals thought to be associated with the MET call 
disturbance were analysed.  
  Results :    50 pts (60% male) mean age 55 years, BMI 29.4 kg/m 2  un-
derwent a diagnostic (82%) or CPAP titration (18%) PSG. 167 MET 
calls were noted with 402 measurements made from the 4 bed-
rooms, (mean 9 per night, range 3–14) across 20 nights. 93% of MET 
calls were >40 dB across all 4 rooms. When asleep, 37% of MET 
calls resulted in arousals. Arousals per patient per night that could be 
attributed to MET calls were 2.1. Each room analysed showed that 
bedroom 3 had the highest percentage of announcements >40 dB 
(100%); however, patients in bedroom 4 were most likely (51%) to 
arouse from a MET call announcement.  
  Discussion :    Limitations of this study were that (1) Other noises such 
as hospital “non MET call” codes such as code grey, yellow, etc, 
sounds from enunciator in corridor from patients’ buzzer, car traf-
fic and other sounds were not included in the analysis and may also 
significantly contribute to sleep disturbance. 
 (2) incomplete data from each room due to room vacancy and (3)techni-
cal problems with dB meter such as loss of power from battery source. 
 In summary, MET calls occurred frequently, with noise levels above 
WHO recommended levels in most cases. Some room to room vari-
ability occurred. Alternative MET call message delivery systems 
should be considered to minimise patient sleep disruption in the 
sleep laboratory and hospital wide. A review of hospital public an-
nouncements is underway.  
  References
    1. Buist et al. BMJ. 2002;324:1–6. 
 2. Xyrichis et al. BMJ. 2018;363:k4808. 

 3. Hansell et al. BMJ 2013347:f5432. 
 4.  https ://www.who.int/docst ore/peh/noise/ Comno ise-4.pdf           

  P119  |    The impact of excluding arousals scored 
in awake epochs of polysomnography on the 
arousal index 
     W.     Ruehland    1,2    ;     T.     Churchward    1,2    ;     J.     Tolson    1,2,3    ;     K.  
   Melehan    4,5    ;     D.     Wilson    1,2    
    1 Austin Health, Heidelberg, Australia  ;       2 Institute for Breathing and Sleep, 
Heidelberg, Australia  ;       3 The University of Melbourne, Parkville, Australia  ;  
     4 Royal Prince Alfred Hospital, Camperdown, Australia  ;       5 University of Sydney, 
Camperdown, Australia   

      Introduction :    The arousal index (AI) in polysomnography (PSG) al-
lows for quantification of sleep disruption; however current AASM 
and Australasian guidelines conflict on whether to include EEG 
arousals in awake epochs when calculating the AI.  
  Aim :    To investigate the impact of excluding EEG arousals scored in 
awake epochs on the AI.  
  Methods :    Fifty consecutive diagnostic PSG ' s for investigation of 
OSA were reviewed. Two different arousal indices were calculated 
from each PSG; one excluding (AI_exc) and one including (AI_inc) 
arousals scored in awake epochs.  
  Results :    The median (IQR) decrease in AI_exc was 5.3/hr (3.3, 9.7) 
as compared to AI_inc (AI_exc = 24.0 (14.7, 33.2) vs. AI_inc = 29.5 
(20.9, 40.6)). The reduction in AI was greater with increasing AHI; 
75% of patients with AHI > 30/hr ( n  = 16) had a decrease in AI of >5/
hr, compared to 56% with an AHI 15–30/hr ( n  = 16), and 33% with 
an AHI < 15/hr ( n  = 18).  
  Discussion :    There was a 22% decrease in arousal index by excluding 
arousals during awake epochs, with this discrepancy being greatest 
for those with a high AHI. This study informs clinical practice for 
those departing from current AASM arousal reporting guidelines, 
highlights the pitfalls of scoring sleep with epochs, and informs fu-
ture standards for the scoring of sleep and associated events.          

  P120  |    Automatic scoring of non- apnoea 
arousals using time and frequency based features 
derived from the polysomnogram 
     N.     Sadr    ;     P.     de   Chazal    
   University of Sydney, Chippendale, Australia   

      Introduction :    While arousals are a normal aspect of sleep, arousals 
caused by clinical conditions such as snoring, restless legs syndrome, 
sleep apnoea (obstructive, central and mixed apnoea), and hypopnoea 
can have negative heath consequences. The interruptions in sleep may 
lead to serious health issues such as neurocognitive disorders, mood 
and mental conditions and cardiovascular disease. We investigate 
using the polysomnogram for identifying arousals by extracting time 
and frequency domain features from overnight sleep study recordings.  
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  Methods :    We present a system for automated detection of the non- 
apnoea arousals among RERA, non- RERA and non- Apnoea arousals 
using twelve signals from polysomnogram, including airflow, chest 
and abdominal respiratory effort signals, the chin electromyogram, 
the electrooculogram, six signals of electroencephalogram and the 
oximetry signal. Fifty nine time-  and frequency- domain features 
were extracted from the signals. Features were combined from 
adjacent epochs and were processed with bank of feed- forward 
networks that provided a probability of an arousal event in every 
epoch. Three performance enhancing optimisations were consid-
ered to boost the performance of the baseline system. We evalu-
ated the performance of the system using 10- fold cross validation 
with three classifiers including linear discriminant analysis (LDA), 
logistic regression (LR) and single hidden layer feed- forward neural 
networks (FFNN).  
  Results :    The highest performing system achieved an area under 
the receiver operator characteristic of 0.85 and an area under the 
precision- recall curve of 0.30. The system utilised 30 classifiers all 
processing ± 4 epochs and all using 20 hidden units feed- forward 
neural networks.  
  Discussion :    This algorithm was submitted to the PhysioNet/
Computing in Cardiology Challenge 2018. The focus of the chal-
lenge outcome was to detect target regions containing the non- 
apnoea arousals and our proposed system was able to perform it 
using conventional feature- based approach with fixed length epochs 
combined with a single hidden layer neural network for processing 
PSG signals which minimised its computational requirements.          

  P121  |    Ambulatory screening for sleep 
disordered breathing in patients with resistant 
hypertension 
     K.     Sansom    1    ;     Z.     Al-Obaidi    2    ;     J.     Chan    3    ;     C.     Gregory    3    ;     J.     Nolde    3    ; 
    V.     Baker    1,2    ;     J.     Walsh    1,2    ;     K.     Maddison    1,2    ;     A.     Joyson    3    ;     N.  
   McArdle    1,2    ;     B.     Singh    1,2    ;     M.     Schlaich    3    ;     P.     Eastwood    1,2    
    1 Centre for Sleep Science, The University of Western Australia, Perth, Australia  ;  
     2 West Australian Sleep Disorders Research Institute, Sir Charles Gairdner 
Hospital, Perth, Australia  ;       3 Dobney Hypertension Centre, The University of 
Western Australia Royal Perth Hospital Campus, Perth, Australia   

      Introduction :    The ApneaLink (AL) is a Type IV ambulatory device 
used to diagnose sleep disordered breathing (SDB). It is unclear 
how accurate the AL is in determining the apnea- hypopnea index 
(AHI) in a clinical population of patients with resistant hyperten-
sion (RH).  
  Methods :    Patients ( n  = 155, 86 males, mean age 54 ± 15 years) 
from a tertiary hospital hypertension clinic underwent one night 
of home AL recording. AHI was calculated from automatic and 
manual AL analysis. In- laboratory polysomnography (PSG) was 
performed on a subset of patients ( n  = 35, 22 males, mean age 
59 ± 14 years). Comparisons were made between AL automatic 
and manual analysis as well as PSG where available. Data pre-
sented as mean ±  SD  [range].  

  Results :    The AL AHI determined automatically (11.2 ± 13.4 events/hr, [0 
to 75.6 event/hr]) and manually (17.1 ± 15.3 events/hr, [0 to 71.0 events/
hr]) had a good agreement (intraclass correlation coefficient, 0.852), al-
though automatic analysis underestimated AHI by 5.9 ± 5.7 event/hr. 
In comparison to PSG AHI (33.4 ± 23.5 events/hr, [5.9 to 100.7 events/
hr]) AL automatic analysis underestimated AHI by 16 ± 18.2 events/hr 
(17.8 ± 15.2 events/hr, [0 to 57.0 events/hr]) and manual analysis un-
derestimated AHI by 8.0 ± 21.1 events/hr (25.4 ± 17.2 events/hr, [1.6–
7.3 events/hr]). Using a PSG AHI cut off ≥10 events/hr the sensitivity 
and specificity was 0.58 and 0.67 for automatic and 0.94 and 0.33 for 
manual. At a PSG cut off of ≥15 events/hr the sensitivity and specificity 
was 0.52 and 0.89 for automatic and 0.78 and 0.59 for manual.  
  Conclusion :    The present data suggests that the AL accurately iden-
tifies SDB in RH patients using manual, but not automatic scoring. 
However, neither scoring method could be used to exclude SDB in 
this population.       

  SLEEP HE ALTH     

  P122  |    Obstructive sleep apnoea among 
Aboriginal patients living in remote communities 
of Northern Territory of Australia 
     C.B.     Atos    ;     S.     Heraganahally    
   Darwin Respiratory and Sleep Health, Darwin, Australia   

      Introduction :    Chronic health conditions are known to be higher in 
Australian Aboriginal population, more so in people living in the re-
gional and remote communities. In the northern Territory 81% of 
the Aboriginal population reside in regional and remote communi-
ties. There is sparse information in the literature about the presence 
and severity of obstructive sleep apnoea (OSA) among Aboriginal 
people living in regional communities. Hence, in this retrospective 
study we evaluated the presence and severity of OSA among those 
patients referred to Respiratory and Sleep specialist service.  
  Method :    Adult Aboriginal patients living in the remote and regional 
communities as identified by post code who were referred to the 
respiratory and sleep specialist service were included in this study. 
Only patients undergoing diagnostic polysomnography (PSG) over a 
five year period were included. Demographic/clinical characteristics 
and PSG data was analysed. The PSG data was analysed for presence 
and severity of OSA using the apnoea hypopnea index (AHI) criteria.  
  Results :    Of the available data, there were a total of 156 Aboriginal 
patients from the regional and remote communities underwent a di-
agnostic PSG over a 5 year period. The mean age of the patients was 
47 years and 78 (50%) of them were males. The mean BMI and neck 
circumference was 36 kg/m 2  and 44 cm respectively. An AHI > 5/hr 
was noted in 138 (88%) of the study cohort. The mean AHI was 40/
hr and 77 (49%) patients had an AHI of more than 30/hr. 
 Discussion/Conclusion: Our study shows the presence of severe OSA 
in Aboriginal patients referred to a specialist service from the regional 
and remote communities in the Northern Territory of Australia.          
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  P123  |    Predictors and correlates of changes 
in sleep duration over 3- years: Data from a 
community- based cohort 
     Y.S.     Bin    1    ;     M.     Ding    2    ;     E.     Stamatakis    2    ;     N.     Nassar    3    ;     P.A.     Cistulli    1    
    1 Sleep Research Group, Charles Perkins Centre, University of Sydney, 
Camperdown, Australia  ;       2 Prevention Research Collaboration, Sydney School 
of Public Health, University of Sydney, Camperdown, Australia  ;       3 Menzies 
Centre for Health Policy, Sydney School of Public Health, University of Sydney, 
Camperdown, Australia   

      Introduction :    Habitually short (≤6 hr) and long (≥9 hr) sleep duration are 
associated with morbidity and mortality. Understanding predictors and 
correlates of changes in sleep duration may help to prevent transition 
to the extreme sleep durations acknowledged to increase health risk.  
  Methods :    Participants came from the NSW community- based 45 
and Up cohort study. Self- reported sleep and sociodemographic and 
health variables were collected in 2006–2009 and again 3- years later. 
Predictors and correlates of transition to short/long durations and tran-
sition to normal sleep were explored using logistic regression models.  
  Results :    Of  N  = 58,325 participants (53.5% male; mean age 62, 
 SD  10 years), the majority (70.6%) had unchanged sleep durations 
at 3- year follow- up. 7.0% transitioned to short sleep, 7.6% tran-
sition to long sleep from normal sleep, 5.9% went from short to 
normal and 7.7% went from long to normal duration. Male gen-
der, older ages, language other than English predicted transitions 
to both extreme and to normal sleep. Lower levels of education 
were associated with transition to extreme sleep but not to normal 
sleep. Transitions to extreme sleep durations were correlated with 
changes in marital status (losing or gaining a partner), changes in 
housing, work status, becoming overweight/obese, and quitting 
smoking. Both increases and decreases in paid work were protec-
tive against extreme sleep durations. Transition to normal sleep 
was only associated with changes in paid work hours and reduc-
tions in alcohol consumption.  
  Conclusions :    Variability in sleep duration is consistently linked to 
demographics known to be at increased risk for poor health, whilst 
changes in work hours appear to be the primary determinant of 
changes in sleep time after demographic factors are accounted for. 
Further analysis accounting for chronic health conditions will exam-
ine if this results from a healthy worker effect or if the results are 
consistent with work being beneficial for healthy sleep.          

  P124  |    Are we sleeping enough? Usual sleep 
duration in nationally representative sample of 
Australians 
     Y.S.     Bin    ;     P.A.     Cistulli    
   Charles Perkins Centre, University of Sydney, Camperdown, Australia   

      Introduction :    Nationally representative data on sleep and circadian 
health in Australian adults is lacking and this hampers public health 
promotion and advocacy efforts. Recent national health survey 

collected data on bed-  and wake- times, use of sleep medications, 
and shift work which may help to characterise sleep and circadian 
health in the country.  
  Methods :    We analysed data from 11,476 respondents to the 
Australian Health Survey carried out by the Australian Bureau of 
Statistics in 2011–2013. Respondents (or primary carers of children) 
were aged 5 to 85 and were asked about last night ' s bed- time and 
wake- time and to indicate whether this was typical of usual sleep for 
that night of the week. Adult respondents were asked about shift 
work patterns in the last 4 weeks and the use of sleeping tablets or 
capsules for mental health.  
  Results :    Of adult respondents, only 1.2% reported using sleep medi-
cations, but 60.1% of users reported use for more than 3 days or 
nights weekly, and 72.2% of users had been using these medica-
tions for over 6 months. Of those in the workforce, 16.8% were shift 
workers. Of shift workers, 53.7% were on rotating shift with peri-
odic changes, 23.0% were on regular evening/night/graveyard shift, 
9.0% worked irregular shifts, 6.6% worked regular mornings, 3.0% 
regular afternoons, 1.6% worked split shifts with the remainder 
being involved in on- call and other types of shift work. Typical sleep 
duration was reported by 68.1% of the population with 14.3% indi-
cating that they usually slept more and 10.3% indicating that they 
usually slept less. No typical sleep was reported by 3.0%. Those with 
typical sleep reported sleeping 8.3 hr on average, those who usu-
ally slept more averaged 7.4 hr, whilst those who typically slept less 
slept 9.3 hr and those who did not have usual sleep slept 8.2 hr on 
average. Further analyses will examine the appropriateness of sleep 
duration by age, sleep patterns across the different shift working 
groups, and the health correlates of short/long sleep and shift work.  
  Conclusions :    Understanding the prevalence and distribution of 
sleep and circadian disruption in the population will help to inform 
public health interventions.          

  P125  |    Impact of vegan diets on sleep health: 
Reproducing a vegan diet from an omnivore diet 
     M.     Bones    1    ;     V.     Flood    1,2    ;     M.     Halaki    1    ;     C.-M.     Chow    1    
    1 The University of Sydney, Sydney, Australia  ;       2 Western Sydney Local Health 
District, Westmead Hospital, Westmead, Australia   

      Introduction :    There is growing interest in Australia on the principles of 
plant based diets, and it has been reported that a growing number of 
people are following a vegan diet. The latest findings from Roy Morgan 
research revealed between 2012 and 2016, the number of Australian 
adults whose diet is all or almost all plant based has risen from 1.7 mil-
lion people (or 9.7% of the population) to almost 2.1 million (11.2%). 
 The macronutrient content of an omnivore diet (OD) is generally 
different to a vegan diet (VD) for the comparable energy content. 
Plant based diets have been associated with health benefits, includ-
ing reducing the risk of obesity, diabetes and may increase longevity. 
Emerging research indicates a plant based diet may support mood 
and sleep- wake rhythms respectively.  
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  Aim :    To describe the process of reproducing a VD with equivalent 
energy content and macronutrient distribution of carbohydrate, pro-
teins and fat to that of an OD.  
  Methods :    Participants recorded a 3- day food diary of their OD. This 
data was used to produce recommendations for VD. We applied 
Foodworks version 9 and a linear programming method to balance 
macronutrients of OD to VD. The unique mathematical formula cal-
culated an energy equivalent in VD with similar carbohydrate, fat, 
protein contents to that of the OD. Objective and subjective sleep 
data were collected by using actigraphy and sleep diaries over an 
8- week period, with 2 weeks on the OD, followed by 3 weeks on 
the VD, and then 3 weeks back to the OD. The food diary provided 
9 days of food intake records, with a 3- day record per each diet 
period.  
  Results :    In preliminary data analysis ( n  = 3), we have provided vegan 
diets with the same proportions of carbohydrate, fat and protein 
of the omnivore diet while maintaining overall energy. Participants 
followed closely the VD as indicated in their 3- day food recall. The 
initial findings in three participants had a reduction in body mass of 
mean 1.23 kg ± ( SD ) 0.37 going from OD to VD, and further reduc-
tion of 0.22 kg ± 0.63 going from VD back to OD. The total sleep 
time showed variable changes.  
  Discussion :    The preliminary findings confirm that the application 
of linear programming method with Food Works v9 was successful, 
and participants showed ease of adapting to the VD. Continuation 
and completion of the study is needed to confirm the preliminary 
findings.          

  P126  |    Wake up to sleep in hospital! patient 
perception of sleep quality– Pilot study 
     C.     Buchan    1    ;     K.     Cameron    1    ;     M.     Naughton    1,2    
    1 Alfred Health, Prahran, Australia  ;       2 Monash University, Melbourne, Australia   

      Introduction :    Sleep is essential for good health and is important for 
recovery from injury or illness. Poor sleep is common in adults dur-
ing acute care hospitalisations and has the potential to worsen out-
comes. Perception of sleep quality is subjective, highly variable and 
not universal.  
  Aim :    To evaluate patients’ perception of sleep quality during an 
acute inpatient hospitalisation in a ward setting.  
  Methods :    Patient perception of sleep quality was audited on a 33 
bed medical ward. The Richards Campbell Sleep Questionnaire 
(RCSQ) was administered and rated using the Total Sleep score 
(TSC) on 4 consecutive nights. Charlson Comorbidity Index (CCI) 
was measured. Exclusion criteria: language barrier, dementia, age 
<18 years, not on ward until after 22:00 hr, asleep or not at bedside 
at the time of audit.  
  Results :    72 encounters obtained from 132 beds (54%), 60 excluded, 
31 patients participated. Age 23–88 yrs. 63.9% female. Using data 
from patients’ first night, perception of sleep quality was rated as 
poor (16.1%), moderate (35.5%) and good (48.4%). Females TSC 

trended higher compared to males (65.4 v 59.2) but both remain 
in the moderate category. Similarly, TSC trended higher in a semi- 
private room compared to private (62.3 vs. 50.8) but both remain in 
the moderate category. More females (63%) occupied semi- private 
rooms. CCI scores, mild (41.9%), moderate (25.8%) & severe (32.3%). 
No correlation between CCI and TSC. For those with repeat data, 
there was variation in perception of sleep quality.  
  Discussion :    Patient sleep quality perception was variable across 
the audited population. Perceived sleep quality trended towards a 
higher rating in females and those who occupied a semiprivate room. 
There was no relationship with Total Sleep Score and the Charlson 
Comorbidity Index. Further research is warranted to understand the 
factors affecting and promoting sleep in the acute inpatient ward 
setting.          

  P127  |    Sleep quality in medical students – A 
New Zealand perspective 
     K.     Falloon    ;     A.     Wearn    ;     H.     Bhoopatkar    ;     M.     Nakatsuji    ;     F.     Moir    
   The University of Auckland, Auckland, New Zealand   

      Introduction :    The quality of medical students’ sleep is important to 
understand as good sleep is fundamental to wellbeing. We know that 
sleep helps to optimise memory and learning. It also has an important 
role in the maintenance of psychological health. International studies 
suggest that many medical students may have insufficient sleep. 
 The aim of this research is to explore the sleep quality and sleep du-
ration of medical students by collecting data regarding ‘usual’ sleep 
with sleep in the month and night prior to a high- stakes clinical as-
sessment (OSCE).  
  Methods :    The participants were a cohort of medical students in 
Year 3 2018 (assessment period) and Year 4 2019 (‘usual’ period) of 
the Medical programme. The same cohort of students participated 
in each study. A self- administered questionnaire was completed by 
medical students at these two points. 
 The first study questionnaire was completed immediately following 
the end- of- year observed structured clinical assessment (OSCE), at 
the end of an examination period in October- November 2018. This 
questionnaire collected data related to demographics, caffeine use, 
exercise, breakfast consumption, sleep quality and duration on the 
night before the OSCE, and sleep quality and duration the month 
before the OSCE (using the Pittsburgh Sleep Quality Index). The stu-
dent ' s performance in the OSCE was matched to their questionnaire 
responses using unique study identification numbers. 
 The second data collection was in the same cohort during 2019. 
Students completed a similar questionnaire to that used in the first 
collection. This questionnaire was completed by groups of students 
throughout the year during a campus- based attachment. This sec-
ond data collection was not coupled to an assessment and no grades 
were correlated with the questionnaire data.  
  Results :    216/281 (77%) of students completed the first study assess-
ing sleep quality and duration in the month and night before the OSCE. 
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 Sleep duration (night before OSCE): 175 (81%) slept for 6 hr or more 
and 41 (19%) slept for less than 6 hr. Twenty- three students (10.6%) 
reported taking sleeping medication the night before. 
 Sleep quality (month before OSCE): One hundred and twenty- three 
students (56.9%) had a PSQI score >5 (‘poor’ sleep) and 93 students 
(43.1%) had a PSQI score of 5 or less (‘good’ sleep). Sleep duration: 
200 (92.6%) slept for 6 hr or more and 16 (7.4%) slept for <6 hr. 
Thirty- nine students (18.1%) reported taking sleeping medication 
more than three times per week on average. 
 Data are still being collected for the cohort in 2019 will be completed 
by the ASA conference. Currently, with 69 questionnaires collected, 
28 students (41.6%) had a PSQI score >5 (‘poor’ sleep) and 41 stu-
dents (59.4%) had a PSQI score of 5 or less (‘good’ sleep). Sleep dura-
tion: 65 (93.2%) slept for 6 hr or more and 4 (5.8%) slept for <6 hr. 
 The sleep quality, duration and sleeping medication use will be 
compared between the assessment period and the ‘usual’ (non- 
assessment) period. 
 The relationship between sleep quality, duration and assessment 
performance has been presented elsewhere but will be briefly com-
mented upon. Poor sleep duration was significantly associated with 
poor performance and good sleep duration with performing well.  
  Discussion :    Poor sleep quality affects a substantial proportion of 
medical students both during the year and in the period preceding a 
major clinical assessment. The reasons for this need to be elucidated 
by further study particularly to understand the contribution of de-
pression, anxiety and other sleep disorders which may be amenable 
to treatment. 
 There is a high use of sleeping medication in this group. This is an 
area that also requires exploration. It is not known what medications 
students are taking, why they are taking them and what the impact 
of this medication might be in terms of learning, performance and 
daytime function. 
 Given the high numbers sleeping poorly it will also be important to 
address student ' s knowledge and understanding of sleep- promoting 
and sleep- sabotaging behaviours. Steps need to be taken to enhance 
the quality of medical student sleep given the impact of poor sleep 
on learning, memory and psychological wellbeing through the stu-
dent years. This would also help prepare students to cope with life 
as a doctor and may help minimize burnout, clinical error and psy-
chological issues.          

  P128  |     “I ' m only as good as the sleep I get”: 
Sleep health among family carers 
     R.     Gibson    1    ;     A.     Helm    1    ;     M.     Breheny    2    ;     P.     Gander    1    
    1 Sleep/Wake Research Centre, Massey University, Wellington, New Zealand  ;  
     2 School of Health Sciences, Massey University, Palmerston North, New Zealand   

      Introduction :    Sleep is important for physical and mental health but 
there is a lack of research concerning family carers, despite an in-
creased likelihood of sleep disturbances. Buysse ' s (2014) dimen-
sions of sleep health (satisfaction, alertness, timing, efficiency, 

and duration) provide a potential framework for sleep health 
promotion. However it ' s applicability within carers is unknown. This 
study aimed to explore and understand the sleep health of people 
living with and providing care to a family member with dementia.  
  Method :    A postal survey was distributed via regional organisations. 
This included open- ended sections regarding sleep, health and car-
egiving situation. Participants were 526 family carers (66% female, 
mean age = 72 years) 80% provided written comments. A template 
analyses was used to represent themes associated with Buysse ' s five 
dimensions of sleep health.  
  Results :    Themes around sleep satisfaction ranged from “sleeping fine 
at the moment” to sleep being “a big problem”; alertness was repre-
sented with regards to “lack of sleep affecting everything” and being 
“tired all of the time”; timing of sleep was either restricted to “when 
the one I care for sleeps” or salvaged as a luxury “quiet time”; key 
themes regarding maintaining sleep efficiency were carers symptoms 
of insomnia (“losing sleep over the situation”) and being available to 
support their family member in the night (“sleeping on guard”); finally 
sleep duration was described as a balancing act between attempting 
to “achieve the hours” whilst a latent need to sacrifice sleep in order 
to manage the responsibilities of care. Together dimensional themes 
fed into others concerning claims of coping and wellbeing.  
  Conclusion :    The sleep experience of family carers is unique and 
often a balancing act between the roles and responsibilities of care 
with a need to maintain basic sleep health and wellbeing. This has 
implications for community support and healthcare for families af-
fected by dementia.          

  P129  |    Evaluation of the current condition and 
the needs of sleep in top athletes 
     Y.     Gohira    
   Sapporo Higashi Tokushukai, Sapporo, Japan   

      Introduction :    It is known that exercise has a good effect on sleep. 
Meanwhile, a survey was conducted to clarify the current condition 
and the needs of sleep in top athletes.  
  Methods :    A questionnaire survey was conducted on the awareness 
and the needs for sleep in 90 top athletes in their 10s to 40s.  
  Results :    The knowledge about sleep and conditioning was mainly 
obtained from team members (58.0%) and through internet (44.3%). 
31.5% of the athletes answered ‘Yes’ to the question ‘Is there any-
thing you pay attention to regarding sleep?’ Within the remaining, 
94.0% answered that they do not know whom or which organization 
they can consult with, and 6.0% answered they know whom they 
can consult with, but they did not try it. IAt the same time, 55.0% 
answered that they would like to have consultation if there is some-
body or organization they can consult with, and 49.0% answered 
that they want to learn about sleep if they have opportunities.  
  Discussion :    Compared to the athletes who answered ‘Yes’ to the 
question ‘Is there anything you pay attention to regarding sleep?’, 
nearly 70% of athletes answered ‘No’. Since sleep is considered to 
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be related to performance improvement, it is necessary to enlighten 
and disseminate correct knowledge among the athletes. All the top 
athletes targeted this time are aware of the importance of sleep for 
conditioning. This revealed that there is a certain demand for provid-
ing knowledge regarding sleep.          

  P130  |    A scoping review of approaches used to 
educate primary care providers to manage sleep 
disorders 
     S.     King    1    ;     N.     Grivell    1,2    ;     C.L.     Chai-Coetzer    3,4    ;     S.     Mukherjee    3,4    ; 
    L.     Lack    3    ;     R.D.     McEvoy    3    ;     N.     Stocks    5    ;     N.     Zwar    6    ;     L.     Schuwirth    1    
    1 Prideaux Centre for Research in Health Professions Education, College of 
Medicine and Public Health, Flinders University, Bedford Park, Australia  ;  
     2 College of Nursing and Health Sciences, Flinders University, Bedford Park, 
Australia  ;       3 Adelaide Institute for Sleep Health, College of Medicine and Public 
Health, Flinders University, Bedford Park, Australia  ;       4 Southern Adelaide Local 
Health Network, SA Health, Bedford Park, Australia  ;       5 Discipline of General 
Practice, University of Adelaide, Adelaide, Australia  ;       6 Faculty of Health Sciences 
& Medicine, Bond University, Robina, Australia   

      Introduction :    The referral burden on healthcare systems for routine 
sleep disorders could be alleviated by equipping primary care pro-
viders (PCPs) with the knowledge and skills to diagnose, treat and 
manage patients who experience sleep health issues.  
  Methods :    The aim of this scoping review was to examine the litera-
ture relating to the pedagogical approaches used to educate PCPs 
in sleep health management. Using a comprehensive search across 
eight databases, 613 citations were identified. After selection crite-
ria were applied, 29 citations were included in the review.  
  Results :    Didactic teaching approaches predominated (62%), with expe-
riential learning the next most common approach (48%). Most of this 
literature was produced in the United States (72%). Citations spanned 
38 years, with the majority published between 2009 and 2016. 
Assessment of the educational effectiveness of interventions occurred 
in 76% of citations, most commonly via a pre- /post- test questionnaire.  
  Discussion :    While this scoping review has utility in describing peda-
gogical approaches used to educate PCPs to manage sleep disorders, 
it demonstrates that health professions education literature remains 
largely overlooked in designing such educational programs. In this 
literature, it is advised to teach more complex abilities by a series of 
experiences of gradually increasing complexity with continual link-
ing to the underlying knowledge and concepts through repetitive 
feedback on action and reflection in and on action. As for evaluation 
of effectiveness, real case- based assessment performance is supe-
rior to self- assessment questionnaires.          

  P131  |    Sleep health management within 
primary care: Knowledge, experiences and 
attitudes of Australian general practice nurses 
     N.     Grivell    1,2    ;     R.     Feo    2    ;     A.     Vakulin    1    ;     E.     Hoon    3    ;     N.     Zwar    4    ;     N.  
   Stocks    3    ;     R.     Adams    1,5    ;     R.D.     McEvoy    1    ;     C.L.     Chai-Coetzer    1,5    
    1 Adelaide Institute for Sleep Health, College of Medicine and Public Health, 
Flinders University, Bedford Park, Australia  ;       2 College of Nursing and Health 
Sciences, Flinders University, Bedford Park, Australia  ;       3 Discipline of General 
Practice, University of Adelaide, Adelaide, Australia  ;       4 Faculty of Health Sciences 
& Medicine, Bond University, Robina, Australia  ;       5 Southern Adelaide Local Health 
Network, SA Health, Bedford Park, Australia   

      Introduction :    Inadequate quality sleep is a growing public health issue 
worldwide. In Australia, sleep disorder management is primarily pro-
vided by specialist sleep services and increasing demand is leading to 
long wait times for care. Evidence has shown that less complex sleep 
health management can successfully be conducted outside of the spe-
cialist setting within primary health care, however this has yet to be 
widely translated into clinical practice. Research shows that nurses 
working within general practice in Australia (practice nurses) are often 
not working to their full scope of practice and are keen to expand 
their role. Since 2001, practice nurses have expanded their role within 
chronic disease management to meet the needs of their patients. This 
study aims to investigate if similar change could occur with sleep health 
care, by exploring the current knowledge, experiences and attitudes of 
practice nurses when caring for adults experiencing sleep difficulties 
or those with a diagnosed sleep disorder.  
  Methods :    A descriptive, exploratory qualitative study employing the 
Interpretive Description methodology. Semi- structured interviews 
were conducted with Registered and Enrolled nurses who work 
in Australian general practice and who have experience caring for 
adults reporting sleep difficulties. A maximum variation purposive 
sampling technique was used to recruit participants, with recruit-
ment conducted via Facebook and by collaboration with professional 
nursing organisations. Recruitment continued until data saturation 
occurred. Thematic analysis of interview transcripts was conducted 
to identify recurrent themes within the data set.  
  Results :    14 nurses participated in the study (13 female, 1 male; 12 
educated to Bachelor degree or above; mean [range] at time of inter-
view: years worked as a nurse 20.8 [2.5–46], years worked as a prac-
tice nurse 10.5 [0.5–43], hours worked as a practice nurse per week 
29.4 [4–41], years worked in current practice 5.6 [0.5–19]). Thematic 
analysis revealed four major themes: 1) the current role of practice 
nurses within sleep health and their uncertainty regarding scope 
of practice; 2) nurses’ knowledge and perceived gaps in knowledge 
about sleep health management; 3) factors influencing the delivery 
of sleep health care within primary care; and 4) a lack of prioritisa-
tion of sleep health management within general practice. Many par-
ticipants expressed an interest in integrating more comprehensive 
sleep health management into their practice but reported feeling 
limited by a lack of knowledge, minimal exposure to sleep- related 
education and an uncertainty of their scope of practice within sleep 
health.  
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  Conclusion :    Practice nurses report both an interest and the capacity 
to incorporate sleep health care more broadly into their nursing care. 
Greater access to education about sleep health care would provide 
them with the knowledge and confidence to deliver this care and lead 
to clarity regarding their role within sleep health care. Ultimately, the 
integration of more comprehensive sleep health care into general 
practice nursing would not only offer an increased scope of practice 
for nurses, but also improve access and outcomes for patients suf-
fering from sleep disorders within the primary care setting.          

  P132  |    Analysis of health related quality of 
life and primary care management of OSA and 
insomnia 
     E.     Hoon    1    ;     J.     Haycock    2    ;     D.     Gonzalez-Chica    1    ;     A.     Vakulin    2,3    ; 
    R.D.     McEvoy    2,4    ;     N.     Zwar    5    ;     R.     Grunstein    3,6    ;     C.L.     Chai-
Coetzer    2,4    ;     L.     Lack    2,7    ;     R.     Adams    2,4,8    ;     P.     Hay    9    ;     S.     Touyz    10    ;     N.  
   Stocks    1    
    1 Discipline of General Practice, Adelaide Medical School, The University of 
Adelaide, Adelaide, Australia  ;       2 Adelaide Institute for Sleep Health: A Flinders 
Centre of Research Excellence, College of Medicine and Public Health, Flinders 
University, Bedford Park, Australia  ;       3 The NHMRC Centre of Research Excellence, 
NEUROSLEEP, Woolcock Institute of Medical Research, The University of 
Sydney, Sydney, Australia  ;       4 Respiratory and Sleep Service, Southern Adelaide 
Local Health Network, Bedford Park, Australia  ;       5 Faculty of Health Sciences 
and Medicine, Bond University, Robina, Australia  ;       6 Department of Respiratory 
and Sleep Medicine, Royal Prince Alfred Hospital, and Sydney Health Partners, 
Sydney, Australia  ;       7 School of Psychology, Flinders University, Bedford Park, 
Australia  ;       8 The Health Observatory, Adelaide Medical School, University 
of Adelaide, The Queen Elizabeth Hospital Campus, Woodville, Australia  ;  
     9 Translational Health Research Institute, School of Medicine, University of 
Western Sydney, Penrith South, Australia  ;       10 School of Psychology, University of 
Sydney, Sydney, Australia   

      Introduction :    Australian studies suggest that there are challenges 
to the detection and effective management of obstructive sleep 
apnoea (OSA) and insomnia in primary care settings. This study 
aimed to describe associated factors for OSA and insomnia in a 
population- based sample, evaluate health- related quality of life 
(HRQoL), and examine whether certain primary- care management 
activities are associated with better HRQoL among those with 
sleep disorders.  
  Methods :    In 2017, a large cross- sectional study with a representa-
tive sample of 2,977 individuals (mean age 47.4 ± 19.1 years), was 
conducted using face- to- face interviews in South Australia. Logistic 
regression models estimated the adjusted prevalence of diagnosed 
OSA or insomnia according to sociodemographic variables, lifestyle 
variables or obesity. Linear regression models examined the rela-
tionship between sleep disorders, health management activities and 
HRQoL.  
  Results :    Overall 5.6% (95% CI 4.7–6.8) individuals reported a di-
agnosis of OSA and 6.8% (95% CI 5.7–7.9) current insomnia. OSA 
was at least 50% more frequent amongst men, the elderly, those 
married/ living with a partner, people who were ex- smokers and 
those with obesity than in their peers. Insomnia was at least 50% 

more frequent among women, not married/ living with partner, 
people who smoked, and those reporting inadequate physical ac-
tivity. Both disorders had a similar adverse relationship with physi-
cal HRQoL (approximately 5 points lower), whereas mental HRQoL 
was more impaired among those with insomnia (−8.2 points vs. 
−2.4 for OSA). Mental HRQoL was even lower when both sleep 
disorders coexisted. Individuals with insomnia that attended a GP 
because of that sleep disorder had lower mental HRQoL than their 
peers with frequent visitors having an even lower physical HRQoL, 
independently of the type of sleep problem. Neither GP discus-
sion of sleep issues, the use of continuous positive airway pressure 
device, nor medication for insomnia were associated with a better 
HRQoL.  
  Discussion :    Not only were distinct sociodemographic and lifestyle 
variables associated with OSA and insomnia, but the adverse rela-
tionship between sleep disorders with physical and mental HRQoL 
was substantial and should not be underestimated. These find-
ings highlight the role of primary care and the potential for new 
approaches to management of these sleep disorders to improve 
patient- centred outcomes.  
        

  P133  |    Characterising sleep in young people 
with borderline personality disorder using 
actigraphy and self- report measures 
     C.     Jenkins    1    ;     A.     Chanen    2    ;     K.     Thompson    2    ;     C.     Nicholas    1,3    
    1 The University of Melbourne, Parkville, Australia  ;       2 Orygen, The National 
Centre of Excellence in Youth Mental Health, Parkville, Australia  ;       3 Institute for 
Breathing and Sleep, Heidelberg, Australia   

      Introduction :    Borderline Personality Disorder (BPD) typically onsets 
in young people (15–25 years), coinciding with normative develop-
mental changes in sleep quality, patterns and circadian rhythms. 
Young people with BPD also frequently report disturbed sleep pat-
terns and poor sleep quality. Yet, few studies have systematically 
assessed sleep in this population. This study aimed to investigate 
sleep quality and sleep- wake patterns in young people with BPD, 
and to determine whether their sleep profile is distinguishable from 
healthy controls.  
  Method :    Participants were 65 young people aged 15–25 ( M  = 19.79, 
 SD  = 2.39), comprising 33 (29 females, Mage = 19.74,  SD  = 2.48) with 
features of BPD and 32 healthy controls (29 females, Mage = 19.85, 
 SD  = 2.32). BPD and control groups were matched on age, gen-
der, and socioeconomic status. Participants completed ten days 
of actigraphy and self- report measures assessing sleep patterns, 
sleep quality including insomnia and apnea symptoms (Pittsburgh 
Sleep Quality Index, Insomnia Severity Index, Multivariable Apnea 
Prediction Index), chronotype (Munich Chronotype Questionnaire), 
and daytime sleepiness (Epworth Sleepiness Scale).  
  Results :    Young people with BPD reported significantly poorer sleep 
quality ( t (54.37) = 6.83,  p  < .001) and higher levels of insomnia 
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( t (48.60) = 7.37,  p  < .001) compared with healthy controls. There 
were no group differences in subjective daytime sleepiness or 
chronotype. (NOTE: Actigraphy data is being analysed and will be 
available at a later stage.)  
  Discussion :    Young people with BPD reported significantly more 
sleep disturbance (including poorer sleep quality and greater insom-
nia severity) than healthy controls, indicating that these differences 
are non- normative. Routine assessment and treatment of sleep dis-
turbances in this population would allow for the development of tar-
geted sleep- improvement interventions.          

  P134  |    The effect of rotating shift on sleep, 
mood, and stress of Australian paramedics: A 
field study 
     W.     Khan    1,2    ;     R.     Conduit    1,3    ;     G.     Kennedy    1,3    ;     M.L.     Jackson    1,3,4    
    1 Rmit University, Bundoora, Australia  ;       2 Umm Al- Qura University, Mecca, Saudi 
Arabia  ;       3 Institute for Breathing and Sleep, Heidelberg, Australia  ;       4 Monash 
University, Clayton, Australia   

      Introduction :    Shift- work disrupts the normal circadian rhythmic-
ity, which can have both acute and chronic effects on health and 
performance. Few studies have investigated, in- depth, the acute 
effects of different phases within a shift schedule on sleep and 
mental health. The aim of the current study was to investigate the 
acute effect of rotating shift across four consecutive time points 
within the shift schedule on sleep, mood and stress of Australian 
paramedics.  
  Methods :    Paramedics working on a rotating roster were invited to 
take part in a field study across four consecutive time points within 
their eight- day shift schedule: pre- shift day (PSD), day shift (DS), 
night shift (NS), and recovery day (RD). Participants completed 
the following battery of tests: actigraphy (Phillips Actiwatch 2), 
Pittsburgh Sleep Diary, Karolinska Sleepiness Scale, Samn- Perelli 
Fatigue Checklist, Positive and Negative Affect Scale and a self- 
reported stress level. Actigraphy was worn throughout the proto-
col, the sleep diary was completed before and after bedtime, and 
sleepiness, fatigue, mood and stress measures were completed 
before, during and after work or at the same times during break/
recovery days. Repeated measures ANOVA were used to examine 
the effect of the shift period (PSD, DS, NS, RD) on the outcome 
measures.  
  Results :    Twelve paramedics (Mean age = 39.91 ± 11.04 years; 
women = 7) from Victoria have participated in the study. There 
was a significant effect for shift periods on total sleep time (TST) 
measured by actigraphy (F(1.66, 13.27) = 17.56,  p  < 0.001). Post 
hoc tests using the Bonferroni correction revealed that TST dur-
ing the NS (3.56 ± 1.51 hr) was significantly lower compared to 
PSD (6.36 ± 1.35 hr;  p  < .001), DS (7.15 ± 1.28 hr;  p  < .05), and RD 
(7.24 ± 1.28 hr;  p  < .05). Similarly, the levels of stress, sleepiness, and 
fatigue during NS were significantly higher compared to PSD and DS 
( p  ' s < .05). However, the levels of stress and fatigue were significantly 

higher during the RD compared to PSD ( p  ' s < .05). Positive and nega-
tive affect did not change significantly across the shift schedule.  
  Discussion :    Paramedics recorded significantly lower sleep duration 
during the night shift compared to other times in their schedule. 
Despite reporting significantly higher levels of stress, fatigue, and 
sleepiness while on night shift compared to pre- shift and day shift, 
levels of stress and fatigue were still significantly high during the 
first recovery day compared to pre- shift. Having one day of recov-
ery after night duty may not be enough to allow paramedics recover 
fully. The finding of this study may assist in developing shift sched-
ules that lead to less disruption of sleep, reduce fatigue and lead to 
faster recovery from stress.          

  P135  |    Abstract Withdrawn        

  P136  |    Psychological interventions to improve 
sleep in young adults: A meta- analysis of 
randomised controlled trials 
     A.     Kodsi    1    ;     B.     Bullock    1    ;     L.     Tirlea    1    ;     G.     Kennedy    2    
    1 Swinburne University of Technology, Melbourne, Hawthorn, Australia  ;       2 RMIT 
University, Melbourne, Bundoora, Australia   

      Introduction :    Sleep problems are common in young adults and the 
effects of impaired sleep on mental health are profound. To date, 
there are no published reviews of randomised controlled trials (RCTs) 
examining the efficacy of psychological interventions on sleep in 
young adults and secondary therapeutic effects on related mental 
health variables. Given that sleep problems are a contributory causal 
factor for many mental health problems, a systematic synthesis of 
research outcomes is required. The aim of this systematic review 
and meta- analysis is to synthesise the available evidence from RCTs 
investigating psychological interventions aimed at improving sleep 
and secondary outcomes of anxiety and depression.  
  Method :    A systematic literature search was conducted in nine da-
tabases (Cochrane Central Registry of Controlled Trials, PubMed, 
Scopus, PsycNET, CINHAL, INFORMIT, Web of Science, OpenSigle 
and EMBASE) for the period July 1980- July 2018. Two independ-
ent reviewers assessed the eligibility of each RCT trial report based 
on predefined eligibility criteria which included: English language, 
randomised controlled trials, sample included young adults only, at 
least one sleep outcome measure and at least one secondary out-
come measure of anxiety or depression. Following appraisal for risk 
of bias, a meta- analysis was performed to calculate a pooled effect 
size using a random- effects model. Subgroup analyses were also 
conducted to assess the effects of individual interventions.  
  Results :    Of 1724 abstracts reviewed, 17 studies met the inclusion 
criteria, of which 13 had appropriate data for the meta- analysis 
( n  = 5,244). Meta- analyses showed that all interventions com-
bined had a medium effect at improving self- reported sleep quality 
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(ES = −0.53, 95% CIs [−0.69, −0.36],  p  < 0.01) at immediate post- 
treatment. A significant level of heterogeneity ( p  < 0.01) was found 
between studies. Subgroup analyses showed that cognitive behav-
ioural treatments had the largest effect at improving sleep qual-
ity (ES = −0.64, 95% CIs [−0.83, −0.45],  p  < 0.01) and secondary 
outcome measures of anxiety (ES = −0.35, 95% CIs [−0.56, −0.15], 
 p  < 0.01) and depression (ES = −0.41, 95% CIs [−0.697, −0.127].  
  Conclusions :    The results support the implementation of cognitive 
behavioural interventions for young adults experiencing sleep prob-
lems. Future research is required to explore sources of heterogeneity 
amongst treatment effects. Efforts should also be made to reduce po-
tential biases by encouraging more rigour in methodological designs.          

  P137  |    Sleep psychology training improves 
sleep knowledge in Australian postgraduate 
psychology students: A pilot study 
     H.     Meaklim    1,2    ;     M.     Junge    3    ;     I.     Rehm    1    ;     M.     Monfries    1    ;     L.J.  
   Meltzer    4    ;     G.     Kennedy    1    ;     R.     Bucks    5    ;     M.L.     Jackson    6    
    1 RMIT University, Bundoora, Australia  ;       2 St Vincent ' s Hospital Sleep Centre, 
Fitzroy, Australia  ;       3 Sleep Health Foundation, Blacktown, Australia  ;       4 National 
Jewish Health, Denver, USA  ;       5 University of Western Australia, Crawley, 
Australia  ;       6 Monash University, Clayton, Australia   

      Introduction :    Minimal training is provided in the assessment and 
treatment of sleep disturbances to postgraduate psychology stu-
dents, despite the common co- occurrence of sleep and mental 
health issues. This study aimed to pilot test a sleep psychology train-
ing workshop for postgraduate psychology students.  
  Method :    The sleep psychology training workshop was delivered to 
Master of Clinical Psychology students completing their 6th year 
of psychology training. Students completed three, 2- hr interactive 
sleep psychology training workshops as part of a Health Psychology 
subject. An online pre-  and post- workshop questionnaire evaluated 
participants’ previous education in sleep, their sleep psychology 
knowledge, and program feedback.  
  Results :    Nine students participated in the pre- workshop study, me-
dian 25 years of age (mode 25; range 23–25), and all were female. 
Post- workshop, 11 students participated (no further demographics 
obtained). Participants reported receiving a median of 0 hr (mode = 0; 
range 0–8) of sleep psychology education during their postgraduate de-
gree to date. All participants reported working with at least one client 
who had experienced a sleep disturbance during their psychology train-
ing. Overall, participants rated the sleep psychology workshop as excel-
lent (excellent rating provided by 10/11 students). Participants scores 
on the sleep psychology knowledge quiz significantly improved from 
pre (59%±10.1) to post (74.3%±15.6;  t (7) = −3.58,  p  = .009) program.  
  Discussion :    Postgraduate psychology students require training in 
sleep psychology. This pilot study provides initial positive feedback 
about the usefulness and effectiveness of sleep psychology training 
for postgraduate psychology students. This pilot study will inform 
the design of a larger trial.          

  P138  |    How much training do Australian 
postgraduate psychology students receive in 
sleep, sleep disorders and chronobiology? 
     H.     Meaklim    1,2    ;     I.     Rehm    1    ;     M.     Junge    3    ;     M.     Monfries    1    ; 
    L.J.     Meltzer    4    ;     M.L.     Jackson    5    
    1 RMIT University, Bundoora, Australia  ;       2 St Vincent ' s Hospital Sleep Centre, 
Fitzroy, Australia  ;       3 Sleep Health Foundation, Blacktown, Australia  ;       4 National 
Jewish Health, Denver, USA  ;       5 Monash University, Clayton, Australia   

      Background :    Sleep disturbances and mental health conditions com-
monly co- occur, however current Australian Psychology Accreditation 
Council (APAC) guidelines do not specify training requirements for 
postgraduate psychology programs in the assessment and manage-
ment of sleep disturbances. This study examined the current level of 
education and training on sleep, sleep disorders and chronobiology 
delivered to postgraduate psychology students in Australia.  
  Methods :    Both postgraduate psychology program coordinators and 
students (Masters/Doctoral level) completed a brief online survey about 
the sleep education offered by their university. Postgraduate students 
also completed a custom- designed sleep psychology knowledge quiz.  
  Results :    Seventy percent (34/48) of postgraduate psychology pro-
grams responded to the survey. No postgraduate programs offered 
a formal course in sleep, sleep disorders or chronobiology, and 12% 
provided no training in sleep at all. The median amount of didac-
tic education in sleep provided by programs was 2 hr (Range 0–9; 
Mean = 2.4;  SD  ± 2.3). Postgraduate psychology students ( n  = 163; 
88% female) reported receiving a median of 1 hr (Range 0–150; 
Mean = 3.8;  SD  ± 13.5 hr) of didactic education in sleep during their 
postgraduate course. Sixty- five percent reported having already 
worked with a client experiencing a sleep problem during their train-
ing. On average, participants correctly answered 58% (Range 11.42–
85.71%) of sleep psychology knowledge quiz questions.  
  Discussion :    Australian postgraduate psychology students receive 
limited and variable amounts of sleep education during their psy-
chology training, despite the majority of students reporting they 
have already worked with a client with a sleep disturbance.          

  P139  |    Perceptions, skills and knowledge 
of sleep- related difficulties within a cancer 
psychosocial support workforce 
     B.     Sweeney    ;     L.     Wu    
   Sleep/Wake Research Centre, Massey University, Wellington, New Zealand   

      Introduction :    Sleep problems in cancer patients are strongly associ-
ated with physical and psychological distress and reduced quality of 
life. Patients frequently report sleep difficulties, including insomnia, 
from diagnosis into the survivorship period. Even so, clinicians may not 
be adequately skilled and resourced to support sleep in these patients.  
  Method :    A 31- item online survey was developed and disseminated 
to a nationwide publicly- funded psychosocial cancer support service 
comprised of psychologists and social workers.  
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  Results :    Response rate was 52% ( n  = 31). Respondents had contact 
with patients during early and ongoing treatment stages, including at 
the time of diagnosis and perceived that almost all patients report sleep 
difficulties (52% often, 45% sometimes). Exposure to some education 
about normal sleep and sleep problems was common and 68% felt 
competent to screen for sleep difficulties. Less than half reported feel-
ing competent, skilled or qualified to complete a sleep assessment or 
treatment and <16% used any standardised sleep measures for assess-
ment or outcome tracking. Common barriers to helping patients were 
other clinical issues taking precedence and insufficient experience to 
help patients reporting sleep difficulties. Most respondents expressed 
a desire for increased sleep related knowledge, skills and resources.  
  Discussion :    Developing and providing resources (including educa-
tion/training to use existing screens, measures and treatment op-
tions and creating patient focused resources) could strengthen 
workforce capability and have a positive influence on the experi-
ences of people with cancer that endure beyond the period of active 
engagement with oncology services.          

  P140  |    Can a tailored 28- day mobile- health 
behaviour change intervention improve sleep 
outcomes? 
     G.     Vincent    1    ;     E.     Crome    2    ;     G.     Rigney    1    
    1 CQUniversity, Wayville, Australia  ;       2 SleepFit, Sydney, Australia   

      Introduction :    Up to 45% of adults are not obtaining the recom-
mended 7–9 hr of sleep per night. Evidence suggests that increas-
ing sleep duration can improve health and well- being. Mobile- health 
(mHealth) applications provide increased access to evidence- based 
sleep interventions, yet there is a paucity of research to date evaluat-
ing mHealth applications. This study aimed to investigate the effec-
tiveness of a 28- day mHealth behaviour change program (SleepFit 
Reset) in a cohort of business workers.  
  Methods :    The SleepFit 28- day Reset mHealth program was devel-
oped in collaboration with sleep experts. The program consists of 
5- min modules, completed daily, which aim to improve sleep (e.g., im-
proving sleeping conditions, reducing technology use prior to sleep, 
etc.). Telecommunications office workers ( n  = 384) were recruited. 
Participants completed baseline and post- intervention self- reported as-
sessments of sleep quantity and quality, time taken to fall asleep, and 
time awake at night. Insomnia risk (Regensburg Insomnia Scale) and 
Anxiety and Depression (Patient Health Questionnaire) were also evalu-
ated. Participant ' s ratings of feeling valued in their job and presenteeism 
(Stanford Presenteeism Scale) were collected. Paired sample  t - tests de-
termined differences in outcomes variables pre-  and post- intervention.  
  Results :    Following the intervention, self- reported sleep hours improved 
from 6.7 to 7.1 hr, sleep efficiency improved from 79.1% to 87.2% and 
average hours spent awake during the sleep period reduced from 51.4 
to 27.5 min. Insomnia risk and anxiety and depression both reduced by 
20.2% and 16.1% respectively. Participants ratings of feeling valued in-
creased to 13.6% and presenteeism decreased by 6.2%.  

  Discussion :    The SleepFit Reset program was effective in improving 
sleep outcomes and workers’ feelings of value. Insomnia risk, anxiety 
and depression, and presenteeism rates were also reduced following 
the program. Future research should compare the SleepFit Reset pro-
gram to a control group (no intervention) and simply logging sleep hours 
(partial intervention) to further determine program effectiveness.          

  P141  |    Sleep hygiene in paramedics: What do 
they know and what do they do? 
     G.     Vincent    ;     S.     Jay    ;     A.     Shriane    
   CQUniversity, Wayville, Australia   

      Introduction :    ‘Sleep hygiene’ describes a range of behaviours, life-
style and environmental factors that positively influence sleep. 
Engagement with sleep hygiene practices can greatly benefit shift-
workers’ sleep, but there is limited information on what specific 
groups of shiftworkers know about sleep hygiene practices and 
which practices they engage in. The aim of this study was to investi-
gate the level of understanding of, and engagement in, sleep hygiene 
practices in a sample of paramedics.  
  Methods :    A group of shiftworking paramedics ( n  = 173) completed 
an online survey to assess their sleep hygiene knowledge and 
sleep hygiene practices. The survey comprised questions from the 
Standard Shiftwork Index and Sleep Hygiene Index. Analyses were 
conducted using Pearson ' s Chi Square test.  
  Results :    Paramedics knowledge of the term ‘sleep hygiene’ was poor 
χ 2 (2) = 40.7,  p  < .001 with only 16% of having an understanding of 
the term. The majority of participants (54%) had no prior knowledge 
or understanding of sleep hygiene, while 29% reported some fa-
miliarity with sleep hygiene but did not have a solid understanding. 
Engagement in sleep hygiene practices varied across the sample. A 
large number of paramedics often or always consumed caffeine to 
manage sleep- related fatigue (77.5%,  p  < .001) or engaged in strenu-
ous exercise to promote sleep (67.6%,  p  < .001). Of concern was that 
two thirds of paramedics engaged in mentally- stimulating activities 
(e.g., watching television, browsing the internet) in bed, which can 
adversely impact sleep. For the majority of paramedics, noise (64%, 
 p  < .001) and light levels (53%,  p  < .001) rarely influenced sleep.  
  Discussion :    This exploratory study was the first to determine the 
level of understanding and engagement with sleep hygiene practices 
in a shiftworking population. Most participants reported no familiar-
ity with the term ‘sleep hygiene’. Respondents engagement in sleep 
hygiene practice varied. Sleep hygiene interventions are needed in 
shiftworking populations to improve sleep hygiene knowledge and 
ultimately sleep outcomes.          
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  P142  |    Health risks and potential predictors of 
fatigue and sleepiness in airline cabin crew 
     C.C.-Y.     Wen    1    ;     C.     Nicholas    1,2    ;     M.E.     Howard    1,2    ;     J.     Trinder    1    ;     
S.     Errey    1    ;     A.S.     Jordan    1,2    
    1 The University of Melbourne, Parkville, Australia  ;       2 Institute for Breathing and 
Sleep, Heidelberg, Australia   

      Introduction :    Fatigue and sleepiness have detrimental impacts 
on shift workers’ health. Aviation pilots and cabin crew regularly 
undertake shift work, and may experience circadian disruption 
in conjunction with their shift work. Research on aviation fa-
tigue and sleepiness has focused predominantly on pilots, with 
less being known about cabin crew. This study aimed to assess 
the risks of sleepiness, fatigue, shift work disorder (SWD), de-
pression and insomnia, and identify predictors of these in cabin 
crew.  
  Methods :    An online anonymous survey was distributed via social 
media, unions and word- of- mouth to active cabin crew around the 
world. It measured health risks; sleepiness (Epworth Sleepiness 
Scale & Sleep Condition Indicator; SCI), fatigue (Flinders Fatigue 
Scale & Samn- Perelli Crew Status Check) and screened for insomnia 
(SCI), depression (Patient Health Questionnaire) and shift work dis-
order (Shift Work Disorder Questionnaire). Information on individu-
als’ habits and work schedules were also collected.  
  Results :    930 valid responses were analysed. 63.5% of the sample 
had abnormal levels of fatigue and 46.9% experienced excessive 
daytime sleepiness. 65% were at risk for SWD, 57.7% screened posi-
tive for insomnia, and 40.0% for depression. Regression analyses 
showed caffeine, alcohol and drug use were significantly and inde-
pendently associated with insomnia, depression and SWD ( p  < .05), 
whereas, type of route (International, Domestic, both) and number 
of consecutive work days predicted fatigue ( p  < .05).  
  Discussion :    Cabin crew surveyed were fatigued, sleepy and at risk 
for SWD, insomnia and depression. Caffeine, alcohol, drug usage 
and route schedules predicted these risks; thus, interventions tar-
geting these may be beneficial for many cabin crew.          

  P143  |    Associations between shift work 
characteristics, shift schedules, sleep problems, 
and burnout in police officers 
     S.A.     Peterson    1    ;     A.P.     Wolkow    1    ;     S.W.     Lockley    1,2,3    ;     C.S.  
   O ' Brien    2    ;     S.     Qadri    2    ;     J.P.     Sullivan    2    ;     C.A.     Czeisler    2,3    ;     S.M.W.  
   Rajaratnam    1,2,3    ;     L.K.     Barger    2,3    
    1 Turner Institute for Brain and Mental Health, School of Psychological Sciences, 
Monash University, Notting Hill, Australia  ;       2 Division of Sleep and Circadian 
Disorders, Departments of Medicine and Neurology, Brigham and Women ' s 
Hospital, Boston, USA  ;       3 Division of Sleep Medicine, Harvard Medical School, 
Boston, USA   

      Introduction :    Police officers engaged in shift work have high rates of 
occupational burnout, but the potential impact of specific shift work 

features and schedules on burnout risk have not been investigated 
systematically in law enforcement. The current study examined cross- 
sectional associations between shift work characteristics and shift 
schedules on burnout risk in police. A further aim was to determine 
whether sleep duration and sleepiness were associated with burnout.  
  Methods :    A sample of police officers from North America ( n  = 3140) 
completed the Maslach Burnout Inventory to assess overall burnout 
and the three dimensions of burnout (emotional exhaustion, deper-
sonalisation, personal accomplishment). Police also self- reported shift 
schedules (irregular, rotating, fixed), shift characteristics (night, dura-
tion, frequency, work hours), sleep duration and daytime sleepiness.  
  Results :    Long duration shifts (≥11 hr), mandatory overtime, short 
sleep (<6 hr) and sleepiness were associated with increased risk of 
overall burnout. Police working a higher frequency of long shifts 
were more likely to have emotional exhaustion, with police complet-
ing ≥4 long shifts per week having the greatest risk (adjusted odds 
ratio 1.91, 95% CI 1.35–2.72) compared to those not working long 
shifts. Risk of emotional exhaustion was also increased among police 
reporting mandatory overtime (1.37, 95% CI 1.14–1.65), short sleep 
(1.60, 95% CI 1.33–1.93) and sleepiness (1.81, 95% CI 1.50–2.18). 
Compared to fixed schedules, irregular shift schedules were associ-
ated with emotional exhaustion (1.91, 95% CI 1.44–2.54) and deper-
sonalisation (1.39, 95% CI 1.02–1.89). The risk of depersonalisation 
also increased among police working night shifts (1.32, 95% CI 1.05–
1.66) compared to those not working nights. Additionally, long work 
weeks (≥48 hr), compared to shorter weeks, were associated with 
low personal accomplishment (1.33, 95% CI 1.12–1.58).  
  Discussion :    Irregular shift schedules and increased night shifts, work 
hours and sleep disturbances were related to greater risk of burnout 
in police. Further research is needed to evaluate work schedules in 
law enforcement that optimise shift duration and frequency, and in-
crease consistency in scheduling and control over work hours to limit 
burnout in police.          

  P144  |    Sleep and cardiovascular health 
screening in commercial drivers and associations 
between screening outcomes and accidents 
     A.P.     Wolkow    1    ;     M.E.     Howard    1,2,3,4    ;     V.     Wilkinson    2    ;     P.     Swann    5    ; 
    A.S.     Jordan    2,6    ;     F.J.     O ' Donoghue    2,3,4    ;     R.J.     Pierce    2,3,4    ;     D.L.  
   Hare    3,7    
    1 Turner Institute for Brain and Mental Health, School of Psychological Sciences, 
Monash University, Notting Hill, Australia  ;       2 Institute for Breathing and Sleep, 
Austin Health, Heidelberg, Australia  ;       3 The University of Melbourne, Department 
of Medicine, Austin Hospital, Heidelberg, Australia  ;       4 Department of Respiratory 
and Sleep Medicine, Austin Health, Heidelberg, Australia  ;       5 VicRoads, Kew, 
Australia  ;       6 The University of Melbourne, School of Psychological Sciences, 
Parkville, Australia  ;       7 Department of Cardiology, Austin Health, Heidelberg, 
Australia   

      Introduction :    Sleep disorders and cardiovascular disease are 
prevalent among commercial vehicle drivers, although often un-
diagnosed, making these conditions potential targets for health 
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education and screening programs in the transport industry. The 
current study evaluated the effectiveness of a sleep and cardiovas-
cular health education and screening program for commercial driv-
ers in the transport industry, assessed its impact on injury rates and 
identified potential risk factors for motor vehicle accidents (MVA).  
  Methods :    Australian commercial drivers ( N  = 3873) were educated 
on, and assessed for sleep disorders, cardiovascular risk factors, and 
self- reported MVA and driving hours. Recommendations were pro-
vided to follow- up medical conditions, if required. In a subsample of 
participants, injury rates 12- months before and after the program 
were evaluated. The health program was conducted between 2003 
and 2005. Data was accessed in 2011, and statistical analysis com-
pleted between 2011 and 2018.  
  Results :    A large proportion of drivers had a high risk of obstructive 
sleep apnoea (OSA; 25.89%, 95% CI 23.14–28.63) and excessive day-
time sleepiness (13.99%, 95% CI 12.47–15.51). Many drivers also had 
cardiovascular disease risk factors, especially hypertension (10.07%, 
95% CI 8.50–11.64). MVA risk increased in drivers self- reporting a 
fear of falling asleep while driving (adjusted odds ratio [AOR] 2.32, 
95% CI 1.37–3.93), sleepiness (AOR 2.42, 95% CI 1.58–3.70) and 
short sleep (AOR 1.74, 95% CI 1.10–2.74). Extended driving hours 
were associated with obesity (OR 1.006, 95% CI 1.002–1.010) and 
hypertension (OR 1.009, 95% CI 1.003–1.015). Almost half (48.67%, 
95% CI 45.48–51.86) of commercial drivers were referred for medi-
cal follow- up after screening, but compliance with follow- up was 
modest (59%, 95% CI 56.77–61.23). A 17% reduction in workplace 
injuries was observed post- program participation.  
  Discussion :    OSA and cardiovascular risk factors were prevalent in 
drivers. Sleepiness was common and associated with increased MVA 
risk, while extended driving hours were associated with an elevated 
cardiovascular risk profile. Compliance with medical follow- up was 
modest, but the reduced injury rates post- participation highlights 
the positive impact of sleep and cardiovascular health education and 
screening in this high- risk population.          

  P145  |    CPAP treatment on depression and 
anxiety symptoms in OSA patients: a SAVE study 
and meta- analysis 
     D.     Zheng    1,2    ;     Y.     Xu    2    ;     S.     Yu    3    ;     M.     Hackett    2,4    ;     R.     Woodman    5    ;     Q.  
   Li    2    ;     M.     Woodman    2,6,7    ;     K.     Loffler    8    ;     A.     Rodgers    2    ; 
    L.F.     Drager    9,10    ;     G.     Lorenzi-Filho    11    ;     X.     Wang    2    ;     M.     Tripathi    13    ; 
    O.     Mediano    14,15    ;     Q.     Ou    16    ;     R.     Chen    17    ;     Z.     Liu    18    ;     X.     Zhang    19    ;     Y.  
   Luo    20    ;     N.     McArdle    21    ;     S.     Mukherjee    8,21,22    ;     R.D.     McEvoy    8,22    ; 
    C.S.     Anderson    2,23,24    
    1 Centre For Big Data Research In Health, University of New South Wales, 
Kensington, Australia  ;       2 The George Institute for Global Health, Faculty of 
Medicine, University of New South Wales, Sydney, Australia  ;       3 Department 
of Neurology, The Second Affiliated Hospital of Soochow University, Suzhou, 
PR China  ;       4 Faculty of Health and Wellbeing, The University of Central 
Lancashire, Preston, UK  ;       5 Flinders Centre for Epidemiology and Biostatistics, 
College of Medicine and Public Health, Flinders University, Adelaide, Australia  ;  
     6 The George Institute for Global Health, University of Oxford, Oxford, 
UK  ;       7 Department of Epidemiology, Johns Hopkins University, Baltimore, 

USA  ;       8 Adelaide Institute for Sleep Health, Flinders University, Adelaide, 
Australia  ;       9 Hypertension Unit, Heart Institute (InCor), University of Sao 
Paulo Medical School, Sao Paulo, Brazil  ;       10 Hypertension Unit, Renal Division, 
University of Sao Paulo Medical School, Sao Paulo, Brazil  ;       11 Sleep Laboratory, 
Pulmonary Division, University of Sao Paulo Medical School, Sao Paulo, Brazil  ;  
     12 Department of Cardiology, Rui Jin Hospital and Institute of Cardiovascular 
Diseases, Shanghai Jiao Tong University School of Medicine, Shanghai, PR 
China  ;       13 Department of Neurology, All India Institute of Medical Sciences, 
Delhi, India  ;       14 Centro de Investigación Biomédica en Red de Enfermedades 
Respiratorias (CIBERES), Madrid, Spain  ;       15 Respiratory Department, Hospital 
Universitario de Guadalajara, Universidad de Alcalá, Madrid, Spain  ;       16 Sleep 
Center, Respiratory and Critical Medical Department, Guangdong Institute of 
Geriatrics, Guangdong Academy of Medical Sciences, Guangdong Provincial 
People ' s Hospital, Guangzhou, China  ;       17 The Second Affiliated Hospital of 
Soochow University, Suzhou, PR China  ;       18 Department of Cardiology, Fuwai 
Hospital, Beijing, PR China  ;       19 The First Affiliated Hospital of Nanjing Medical 
University, Nanjing, PR China  ;       20 The First Affiliated Hospital of Guangzhou 
Medical University, State Key Laboratory of Respiratory Disease, Guangzhou, 
PR China  ;       21 West Australian Sleep Disorders Research Institute, Department 
of Pulmonary Physiology and Sleep Medicine, Sir Charles Gairdner Hospital, 
Nedlands, Australia  ;       22 Sleep Health Service, Respiratory and Sleep Services, 
Southern Adelaide Local Health Network, Flinders Medical Centre, Adelaide, 
Australia  ;       23 Neurology Department, Royal Prince Alfred Hospital, Sydney 
Health Partners, Sydney, Australia  ;       24 The George Institute for Global Health 
China at Peking University Health Science Center, Beijing, PR China   

      Background :    Whether CPAP treatment improves abnormal mood in 
OSA patients remains uncertain. We aimed to determine the effects 
of CPAP on depression and anxiety symptoms.  
  Methods :    Secondary analysis of the SAVE trial involving 2410 pa-
tients with co- existing moderate- severe OSA and established car-
diovascular (CV) disease randomly allocated to CPAP treatment 
plus usual care or usual care alone and followed up for 3.7 ( SD  1.6) 
years. Protocol for a systematic review of randomised evidence reg-
istered with PROSPERO and undertaken according to PRISMA crite-
ria. Effects of CPAP treatment on depression and anxiety caseness 
(scores ≥8 on the Hospital Anxiety and Depression Scale depres-
sion and anxiety subscales [HADS- D and HADS- A]) for OSA patients 
evaluated in logistic regression models adjusted for confounding 
variables.  
  Findings :    CPAP treatment reduced odds of depression caseness (ad-
justed odds ratio [aOR] 0.80, 95% confidence interval [CI] 0.65–0.98, 
 p  = 0.031) compared to usual care in the SAVE trial; the effect being 
greater in those with pre- existing depression. A systematic review 
of 20 randomised trials of 4255 participants confirmed a benefit of 
CPAP in reducing depression symptoms in OSA patients: the overall 
effect (standardised mean difference) was −0.18 (95% CI −0.24 to 
−0.12). There was no effect of CPAP treatment on anxiety caseness 
in SAVE patients (aOR 0.98, 95% CI 0.78–1.24,  p  = 0.89) and the 
systematic review.  
  Discussion :    CPAP reduces depression in patients with co- existing 
OSA and CV disease independently of improvements in sleepiness. 
Our findings provide further support for broader beneficial effects 
of CPAP in OSA, and especially those at high CV risk, with potential 
for enhanced mood.       
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  UPPER AIRWAY PHYSIOLOGY  STRUC TURE 
AND FUNC TION     

  P146  |    Nocturnal swallowing augments arousal 
intensity and arousal tachycardia 
     P.     Burke    1    ;     S.     Carter    1    ;     F.     Knapman    1    ;     J.     Patti    1    ;     M.     Butlin    2    ;     S.  
   Gandevia    1    ;     J.     Butler    1    ;     D.J.     Eckert    1,3    ;     L.E.     Bilston    1    
    1 Neuroscience Research Australia, Randwick, Australia  ;       2 Department of 
Biomedical Sciences, Macquarie University, Sydney, Australia  ;       3 Adelaide 
Institute for Sleep Health, Flinders University, Adelaide, Australia   

      Introduction :    Cortical arousals from sleep vary considerably in their 
frequency, duration and in their effects on the autonomic nervous 
system. Yet mechanisms that modify the arousal intensity and auto-
nomic activity remain enigmatic. We wondered if nocturnal episodic 
swallowing – an essential airway defence mechanism regulated by 
brainstem Central Pattern Generator (CPG) networks – influenced 
sleep arousability and cardiac autonomic activity.  
  Methods :    24 healthy volunteers participated. One group ( N  = 14; 8 
female) were examined for supine blood pressure and heart rate re-
sponses to swallows during wakefulness with epiglottic manometry. 
The second group ( N  = 10; 5 female) undertook overnight polysom-
nography to examine the relationships between EEG arousal, swal-
lows, heart rate and breathing during sleep.  
  Results :    In all subjects we observed swallows trigger robust and pat-
terned tachycardia conserved across wake, sleep and arousal states. 
Tachycardia onset was temporally matched to glottic closure – the 
first phase of swallow motor program. Multiple swallows increases 
the magnitude of tachycardia via temporal summation, and blood 
pressure increases as a function of the degree of tachycardia. During 
sleep, swallows were overwhelmingly associated with arousal. 
Swallows were causally linked to the intense, prolonged cortical 
arousals and marked tachycardia. Arousal duration and tachycardia 
increased in parallel as a function of swallow incidence.  
  Conclusions :    Our findings identify a fundamental mechanism driving 
both autonomic activity and heightened arousal via cortical feedback 
from swallow Central Pattern Generator networks of the brainstem. 
These findings challenge the widely held view that arousal generates 
stereotyped autonomic responses by feedforward inputs from corti-
cal and subcortical systems implicated in the arousal.          

  P147  |    Nasal cycle during sleep 
     S.     Chiba    
   Ota Memorial Sleep Center/ Jikei University School Of Japan, Kawasaki- city, Japan   

      Background and objectives :    The phenomena of periodic cycles of 
vascular engorgement on the nasal cavity mucosa that alternate be-
tween right and left sides are termed the “nasal cycle(NC).” Purpose 
of this study is to clarify the mechanism of nasal cycle during sleep 
using Polysomnography(PSG). 

 Study design: Case series methods We utilized PSG and portable 
rhinoflowmeter (Rhinocycle, Rhinometrics, Lynge, Denmark), meas-
uring airflow independently through each nostril during sleep on 29 
healthy subjects.  
  Results :    1, NC was found in 24 of 29 patients during PSG. 2, In 5 of 
29 cases, NC with the postural change was found. 3, In 21 of 29 NC 
was found NC during REM sleep, 7/29 during light sleep and 1/29 
during wake, however no case in slow wave sleep. 4, The NC tended 
to be found in REM sleep for the sleep latter half, and, furthermore, 
in REM sleep which duration showed longest.  
  Conclusion :    We speculated that the NC was associated with a func-
tion of the REM sleep. Further study needed to clarify the relation-
ship between nasal cycle and brain function during sleep.          

  P148  |    Genioglossus reflex responses to brief 
pulses of negative pharyngeal pressure in people 
with multiple sclerosis 
     H.     Hensen    1,2    ;     A.M.     Osman    3    ;     J.     Carberry    3    ;     S.     Gandevia    1    ;     A.  
   Krishnan    4    ;     D.J.     Eckert    1,3    
    1 Neuroscience Research Australia, Randwick, Australia  ;       2 School of Medical 
Sciences, University of New South Wales, Sydney, Australia  ;       3 Adelaide Institute 
for Sleep Health, Flinders University, Adelaide, Australia  ;       4 Prince of Wales 
Clinical School, Sydney, Australia   

      Introduction :    Sleep apnoea is common in people with multiple sclero-
sis (MS). However, it is frequently undiagnosed and untreated as peo-
ple with MS often do not fit the “typical” obstructive sleep apnoea 
(OSA) profile (i.e. non- obese and female predominance). Accordingly, 
the causes of OSA may differ in people with MS such that non- 
anatomical factors (e.g. impaired upper airway muscle function) might 
play an important role. The aim of this study was to determine if geni-
oglossus reflex responses to brief pulses of negative pharyngeal pres-
sure differ in people with sleep apnoea with versus without MS.  
  Methods :    To date 10 people (6 females) with sleep apnoea (apnoea- 
hypopnoea index >10 events/hr) and MS were recruited and matched 
to 6 controls (2 females) without MS, on age, sex and AHI severity. 
Participants were fitted with a nasal mask, pneumotachograph, two 
pressure- tipped catheters in the upper airway and two fine-wire in-
tramuscular electrodes into the genioglossus muscle to measure mus-
cle EMG activity. 55 to 100 brief (250 ms) negative pressure pulses 
(~−12 cmH 2 O mask pressure) were delivered every 2–6 breaths at ran-
dom during quite nasal breathing in wakefulness and supine position.  
  Results :    In 7/10 MS and all control participants there was a short la-
tency excitation reflex response of the genioglossus to negative pres-
sure pulse stimuli. However, two people with MS had no discernible 
reflex response despite the presence of clear phasic genioglossus 
muscle activity during quiet breathing and another had predominant 
reflex suppression with minimal initial excitation (similar to previous 
observations in REM and people with tetraplegia and OSA).  
  Discussion :    This is the first study to assess genioglossus reflex re-
sponses to negative pressure in people with MS. Consistent with 
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recent findings in people with tetraplegia and OSA, the current pre-
liminary findings suggest that altered genioglossus reflex responses 
in certain people with MS may contribute to the development of 
their sleep apnoea.          

  P149  |    Nasal cycle – a novel trait. Can it be 
measured in obstructive sleep apnoea syndrome? 
     A.     Neill    1,2    ;     T.     Lequeux    2    ;     A.     Campbell    1    
    1 Wellsleep, University of Otago, Wellington, Wellington, New Zealand  ;  
     2 Wellington Regional Hospital, CCDHB, Wellington, New Zealand   

      Introduction :    The nasal cycle is a normal ultradian physiological 
phenomenon that manifest in all mammals where each nasal airway 
takes turns at conducting a greater apportionment of tidal airflow 
through congestion and decongestion of nasal venous sinuses. 
During normal sleep there is lateralisation of the nasal cycle during 
stages 3 and REM. Head position also affects the nasal dominance. 
Obstructive sleep apnoea (OSA) is associated with distortions in 
sleep architecture, and treatment with CPAP ablates the nasal cycle 
in awake individuals. There is scant previous research on the nasal 
cycle in OSA patients. A single Chinese study by Xu et al 2010 com-
pared the nasal cycle during the daytime in between normal adults, 
snorers and those with OSA and found that they were less likely to 
have a consistent or classical nasal cycle. This study aims to develop 
a method of reliably measuring the nasal cycle during in- lab poly-
somnography in patients with OSA, and to provide preliminary data 
on whether the nasal cycle is indeed present in this condition.  
  Methods :    Participants completed informed consent and an enrollment 
questionnaire. A Braebon ‘Ultima dual pressure sensor’ was used to 
measure left and right nasal pressure obtained through Salter demand 
cannulae (stiffened wall), during the diagnostic portions of sequential 
polysomnograms performed in the diagnosis of obstructive sleep ap-
noea. The pressure sensor was attached to the Compumedics Grael 
sleep system. Sleep studies were scored using accepted criteria. Raw 
data exported as ASCII then transformed by √Right² – √Left² and 
graphed against time. Qualitative assessment of graphical represen-
tation of pressure (voltage) difference between left and right was 
performed to determine the start and end of each period of nasal 
dominance. This was compared with sleep stage and position.  
  Results :    Thirteen participants (7 male, 6 female), 2/3rds Maori or 
Pacific Island heritage with an average age of 48 years, BMI 45 kg/
m², Epworth Sleepiness Scale 15/24 with mild to severe OSA (aver-
age AHI of 80/hr, range 13–182). 

 Nasal Cycle and Sleep study 

 Subjective mouth breather  10/13 

 Subjective nasal cycle  3/13 

 Nasal Cycle Observed  12/13 

 Total sleep time (min)  257 (84–456) 

 Sleep efficiency (%)  86 (51–96) 

 Cycle duration (min)  86 (51–149) 

  Conclusion :    We report a technique that allowed measurement of 
the nasal cycle during standard polysomnogram. These data sug-
gest that patients with obstructive sleep apnoea generally have a 
nasal cycle – the association between sleep staging and nasal domi-
nance appears consistent in patients with OSA compared with that 
described in normal subjects in the literature, as does the effect of 
lateral recumbency, however this requires further study to clarify. 
Further investigation of this trait may allow for specific treatment 
modification to improve adherence to treatment.          

  P150  |    Differences in obstructive sleep apnoea 
pathogenesis between obese and non- obese 
people 
     C.     Rollo    1,2    ;     B.K.     Tong    1    ;     S.     Carter    1    ;     J.     Carberry    1,3    ;     R.     Martins    1    ; 
    A.M.     Osman    3    ;     D.J.     Eckert    1,3    
    1 Neuroscience Research Australia, Sydney/Randwick, Australia  ;       2 University of 
Notre Dame, Sydney/Darlinghurst, Australia  ;       3 AISH, Flinders University, Bedford 
Park, Australia   

      Introduction :    Non- obese people with OSA are more difficult to treat 
with CPAP, and likely have different phenotypic causes compared to 
obese people with OSA. However, this has not been well characterised. 
Accordingly, the objective of this study was to compare the 4 key pheno-
typic causes of OSA in non- obese versus obese people with OSA.  
  Methods :    This retrospective case- control study compared de-
tailed OSA phenotype data from 49 non- obese (Normal weight 
BMI < 25 kg/m 2  and overweight BMI 25–30 kg/m 2 ) versus 78 
obese (BMI > 30 kg/m 2 ) people with OSA (AHI > 5/hr sleep). Data 
was acquired from 6 physiology studies with similar methodology. 
Primary sleep outcomes were genioglossus muscle responsiveness, 
upper airway collapsibility (Pcrit), arousal threshold and loop gain. 
Breathing parameters were also compared.  
  Results :    Normal weight individuals had a lower arousal thresh-
old compared to overweight and obese people (−13.1[−15, −9] vs. 
−19.2[−23, −14] vs. −17.1[−22, −14] cmH 2 O,  p  < 0.05). Pcrit increased 
with increasing body weight category (−2.3 [−3, 0.2] vs. −1.3 [−3,0.1] 
vs. 0.6 [−1.4,2.6] cmH 2 O,  p  < 0.05). However, genioglossus respon-
siveness and loop gain were not different between groups. Obese 
people had a higher minute ventilation and breathing frequency on 
CPAP during sleep, and off- CPAP awake compared to non- obese 
people with OSA.  
  Conclusions :    The upper airway is less collapsible, but arousal occurs 
more easily in non- obese people compared to obese people with OSA. 
These are likely important distinguishing factors in OSA pathophysiol-
ogy between groups as the other traits are not systematically different. 
Higher breathing frequency and minute ventilation in obese OSA may 
reflect increased metabolic demand and compensation in response to 
increased mechanical load to breathing.          
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  P151  |    Identifying the site of upper airway 
collapse in OSA patients using snoring signal 
     A.     Sebastian    1    ;     P.     de Chazal    1,2    ;     P.A.     Cistulli    2,3    ;     G.     Cohen    3    
    1 School of Electrical and Information Engineering, The University of Sydney, 
Sydney, Australia  ;       2 Charles Perkins Centre, The University of Sydney, SYDNEY, 
Australia  ;       3 Department of Respiratory and Sleep Medicine, Royal North Shore 
Hospital, SYDNEY, Australia   

      Introduction :    Snoring is a hallmark feature of Obstructive Sleep 
Apnoea (OSA) and is caused by vibration of tissues such as soft 
palate, lateral walls, tongue, epiglottis in the upper airway (UA). 
Depending on the shape and physical dimensions of the UA, dif-
ferent snoring sounds with diverse acoustic features are produced. 
Therefore, the snore signal may carry information related to the site 
and the degree of obstruction of the upper airway and may improve 
OSA treatment by allowing more individualized or structure- specific 
therapy. In this study, we investigated if audio signals carry informa-
tion related to the site of obstruction of the upper airway.  
  Methods :    Full night polysomnography (PSG) and audio data was col-
lected from 13 patients who attended the sleep study and received 
a diagnosis of OSA. We used an indirect process of labelling the site 
of collapse using the airflow signals. Using the shape of the flow sig-
nal (flattening or scooping of the airflow contours) according to the 
degree of negative effort dependence, three sites of collapse (lateral 
wall, palate and tongue base related obstruction) were determined. 
Eighteen time and frequency features were calculated from each 
one second epoch of the audio signal and a Gaussian mixture model 
(GMM) classifier was developed for categorizing the site of collapse 
based on the snoring audio.  
  Results :    To evaluate the performance, the data set was randomly 
divided into two subsets 15 times; a training set (80%) and a test 
set (20%). The average overall accuracy was 78.9% with a sensitivity 
of 89.3%, 73.2% and 61.3% for lateral wall, palate and tongue base 
related collapse respectively.  
  Discussion :    Our preliminary results suggest that the snoring signal 
may be helpful in identifying the site of obstruction. Future work 
will look at widening our analysis epoch to include more of the audio 
signal per respiratory event.          

  P152  |    Can upper airway collapsibility predict 
risk for post- operative adverse respiratory events 
in adults? 
     J.     Walsh    1,2    ;     K.     Jivan    2    ;     E.     Robey    1,2    ;     K.     Maddison    1,2    ;     B.  
   Lawther    3    ;     D.R.     Hillman    1,2    ;     P.     Eastwood    1,2    
    1 West Australian Sleep Disorders Research Institute, SCGH, Nedlands, Australia  ;  
     2 Centre For Sleep Science, UWA, Nedlands, Australia  ;       3 Department of 
Anaesthesia, SCGH, Nedlands, Australia   

      Introduction :    Obstructive sleep apnoea is very common in adult 
surgical patients, and when present is associated with a 2–3 
fold increased risk of adverse respiratory events (AREs) in the 

post- operative period. A quick, simple assessment of upper airway 
(UA) collapsibility (pharyngeal closing pressure, Pclose) may identify 
patients with increased risk of post- operative AREs. This study ex-
amined the relationship between Pclose during sedation and post- 
operative AREs.  
  Methods :    Orthopaedic surgical patients were recruited from a pub-
lic teaching hospital. Measures of Pclose were performed while the 
patients were breathing spontaneously during propofol sedation, 
prior to induction of deeper surgical anaesthesia. Post- operatively 
patients received routine clinical observations and wore a wrist 
oximeter that continuously measured oxygen saturation (SaO 2 ) for 
24 hr or until the time of discharge. Post- operative AREs included 
the number of clinical observations where SaO 2  was <95% and; wrist 
oximetry based measurements of time spent with SaO 2  < 95% and/
or the 3% oxygen desaturation index (ODI3%). Correlation analyses 
identified associations between Pclose and these variables.  
  Results :    Of 27 consenting patients, data were collected in 15 (11 fe-
male; mean age 41 ± 15 yrs; BMI 25.4 ± 4.1 kg/m 2 ). Mean Pclose was 
−7.1 ± 3.1 cmH 2 O. No clinically observed SaO 2  < 95% events were 
reported, even though SaO 2  < 95% was present 35 ± 25% of the re-
cording period. Elevated Pclose was associated with higher ODI3% 
( r  2  = 0.47;  p  = 0.009) and time with SaO 2  < 95% ( r  2  = 0.43;  p  = 0.014).  
  Discussion :    Routine clinical measures can be insensitive to clini-
cally important intermittent desaturation. A measure of Pclose 
during sedation may help identify patients vulnerable to UA ob-
structive episodes and consequent intermittent desaturation events 
post- operatively.  
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