
Abstracts

001

ROLE OF INFLAMMATION IN THE
CARDIOMETABOLIC CO-MORBIDITIES
OF SLEEP APNOEA
WALTER MCNICHOLAS1,2

1University College Dublin, Dublin, Ireland, 2UCD Conway Institute,
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Obstructive sleep apnoea syndrome (OSA) is strongly associated with
cardiovascular morbidity and mortality and there is increasing evi-
dence for a link between OSA and metabolic dysfunction, in particular
insulin resistance and metabolic syndrome. The particular form of
intermittent hypoxia (IH) observed in OSA, with repetitive short
cycles of desaturation followed by rapid reoxygenation, plays a major
role in the development of cardiovascular co-morbidities. The patho-
genesis is likely multifactorial and likely involves sympathetic nervous
system over activity, systemic inflammation and oxidative stress
leading to endothelial dysfunction, and possibly metabolic dysfunction
as the most important pathways. Inflammatory processes are central in
this pathogenesis and there is evidence from both cell culture
and in vivo models that IH selectively activates the transcription
factor nuclear factor-kappa B (NF-κB). NF-κB is a key player in
inflammatory and innate immune responses and when chronically
activated contributes to atherosclerosis through driving product-
ion of inflammatory mediators such as tumour necrosis factor alpha
(TNF-α), interleukin (IL)-8 and IL-6. Moreover, these mediators
have been found to be upregulated in OSA patients versus matched
controls and effective CPAP therapy significantly lowers these
levels supporting the key role of NF-κB as driver of inflammation in
OSA.

The main source organ of the IH-dependent release of inflammatory
mediators in OSA is still unknown, but white adipose tissue (WAT) is a
likely source given the close link between OSA and obesity. Moreover,
obesity itself represents a low-grade inflammatory condition through the
secretion of pro-inflammatory mediators from WAT (termed
adipokines). These include a variety of pro-inflammatory mediators
such as TNF-α and IL-6 that may represent a key link between obesity
and obesity-induced cardiovascular diseases. There is emerging evi-
dence that hypoxia is a key factor in modulating the production of
inflammatory adipokines in obesity. As IH represents a stronger inflam-
matory stimulus than sustained hypoxia, this process may be potenti-
ated in diseases associated with IH such as OSA.
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HOW THE BRAIN CONTROLS UPPER AIRWAY
MUSCLES TO MAINTAIN AIRWAY PATENCY
JOHN TRINDER
University of Melbourne, Melbourne, VIC, Australia

Airway patency is dependent on the activity of upper airway muscles
such as Genioglossus and Tensor Palatini. Motor neurons originating
in brain stem motor nuclei and innervating upper airway muscles

(UAMs) have a variety of different discharge patterns. These patterns
are found in all UAMs, although the distribution of different patterns
differs from one muscle to another. UAM motor units may be divided
into two classes, the “Inspiratory System” which consists of inspiratory
modulated motor units and the “tonic system” consisting of tonic and
expiratory modulated motor units. The inspiratory system motor units
are recruited under conditions of elevated respiratory drive, such as at
arousal from sleep and during hypercapnia, their activity being coor-
dinated by a central drive mediated by the respiratory pattern gen-
erator, referred to as common drive. Common drive to inspiratory
motor units is pervasive subsuming inspiratory motor units both
within and between UAMs. This system is the main mechanism for
the defence of airway patency in the face of closing forces. The tonic
system, which consists of almost 50% of motor units in UAMs,
responds only weakly to airway closure. Further, common drive to
tonic and expiratory modulated motor units within a muscle is less
than to inspiratory system motor units and is non-existent between
muscles. The heterogeneity of the tonic system suggests its function is
to fine tune airway configuration. Consistent with this suggestion is
the observation that the motor units of the tonic system are often
inhibited in situations of high respiratory drive, such as sleep related
obstructions, or physical exercise.

These observations have relevance to treatments of obstructive sleep
apnoea that involve stimulation of the UAMs.
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EFFECTS OF EVENING VERSUS MORNING
ADMINISTRATION OF AN ACE-INHIBITOR ON
24 HOUR BLOOD PRESSURE CONTROL IN
PATIENTS WITH OBSTRUCTIVE SLEEP APNOEA
AND HYPERTENSION: A DOUBLE BLIND
RANDOMISED CONTROLLED TRIAL
YASAMAN DJAVADKHANI1, BRENDON J YEE1,3, PHILIP LEE1,
KEITH K WONG1,3, PETER A CISTULLI2,4, HISATOMI ARIMA5,6,
RONALD R GRUNSTEIN1,3, CRAIG L PHILLIPS1,4
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3Department of Respiratory and Sleep Medicine, Royal Prince Alfred
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Introduction: In patients with essential hypertension, ingesting antihy-
pertensive medication in the evening (PM) instead of in the morning
(AM) substantially improves 24-hour blood pressure (24BP) control.
This chronotherapeutic effect has not been robustly tested in patients
with obstructive sleep apnoea and hypertension (OSA-HT) where there
is potential to improve 24BP by greater than twice the effect of Con-
tinuous Positive Airway Pressure (CPAP) treatment. We sought to deter-
mine whether PM versus AM administration of an ACE-Inhibitor has a
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superior effect on 24 hour BP control in OSA-HT patients. We also
examined whether the addition of CPAP conferred an additional BP
benefit.
Methods: In this double-blind randomised placebo-controlled
cross-over trial, we studied 85 patients with OSA-HT (oxygen
desaturation index ≥15/hr, HT based on 24BP). Patients with severe
or resistant HTN or aged ≥65 yo were excluded. Patients were
randomised to 6 weeks each of PM or AM perindopril 10 mg with
matching placebo. CPAP therapy was then added at the end of the
second treatment arm. Outcomes were collected at the end of each
treatment phase.
Results: 85 patients were randomised, 79 completed AM and PM
dosing,72 patients have thus far completed the final CPAP arm. Baseline
values were: male/female 69/16, age 54 ± 8, BMI 34 ± 7 kg/m2, ESS
10 ± 5; ODI 42 ± 25/hr, AHI 48 ± 23/hr, minimum SaO2 76 ± 12%;
24BP: Wake 147/90 mmHg, Sleep 128/77 mmHg, 37% were non-
dippers. Wake and sleep BP were significantly decreased from baseline
after both AM and PM dosing (SBP −7.1 to −9.9 mmHg and DBP −3.7
to −5.2 mmHg, all p < 0.001). Sleep SBP (primary outcome) and DBP
did not differ between AM and PM dosing. However, AM dosing
lowered wake BP more than PM dosing [by −2.0(0.9)/−1.1(0.6) mmHg,
both p < 0.05].Nocturnal dipping increased with medication independ-
ent of ingestion time. Furthermore, addition of CPAP to AM but not PM
dosing lowered sleep SBP/DBP (−4.3/−4.0 mmHg).
Discussion: This is the first RCT to explore the role of chronotherapy in
OSA-HT patients. In contrast to patients with essential hypertension
who have lower sleep BP with PM dosing, our OSA patients had
lower wake BP from AM dosing. Adding CPAP to AM dosing signifi-
cantly lowered sleep BP. Given that sleep BP strongly predicts cardio-
vascular mortality, combining OSA and anti-hypertensive treatment is
essential.
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AROUSAL INDUCED HYPOCAPNIA IS NOT
DETRIMENTAL TO GENIOGLOSSUS MUSCLE
ACTIVITY FOLLOWING THE RETURN TO SLEEP
IN OBSTRUCTIVE SLEEP APNEA
JENNIFER CORI1,2, THERESE THORNTON1,2, PETER ROCHFORD2,
FERGAL O’DONOGHUE1,2, JOHN TRINDER1, AMY JORDAN1,2

1The University of Melbourne, Parkville, Vic, Australia, 2The Institute of
Breathing and Sleep, Heidelberg, Vic, Australia

Introduction: A large ventilatory response to arousal in obstructive
sleep apnoea (OSA) is thought to precipitate further collapse by induc-
ing hypocapnia and a subsequent reduction in upper airway
dilator muscle activity, following the return to sleep. However,
prior studies have not observed reduced dilator muscle activity
following arousal. These studies were limited as many did not measure
CO2 or assess spontaneous respiratory arousal. We aimed to determine
whether CO2 during spontaneous respiratory arousal is associated with
reduced upper airway dilator muscle activity following the return to
sleep.
Method: 30 OSA patients slept untreated whilst instrumented with:
EEG, EOG, sub-mental EMG, airflow, end-tidal CO2, epiglottic pressure
catheter and intramuscular genioglossus EMG (EMGgg). Post-study,
NREM respiratory arousals were identified and designated an end-
arousal CO2 value, which was the difference between an individual’s
waking CO2 and their CO2 on the last breath of arousal. Linear models
determined whether there was an association between the end-arousal
CO2 and peak and tonic EMGgg on each of the first five breaths
following the return to sleep.

Results: 1137 arousals were analysed from 24 participants. The median
end-arousal CO2 was 0.72 mmHg below waking CO2 (range =
−8.8 mmHg to 11.5 mmHg). There was a significant (p < 0.05) negative
association that approximated an exponential function between end-
arousal CO2 and peak EMGgg on all breaths (except breath 4) following
the return to sleep (see Figure 1 for an example). A 1 mmHg decrease in
end-arousal CO2 was associated with a 2% increase in peak EMGgg,
with the lowest CO2 arousals having the highest EMGgg.
Tonic EMGgg was similar.

Conclusion: Arousal induced hypocapnia does not reduce upper
airway dilator muscle activity. Rather, arousals with low end-arousal
CO2 had increased genioglossus activity. Therefore, arousals are unlikely
to perpetuate OSA via reduced dilator muscle activity as commonly
stated in the arousal literature.
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ZOPICLONE INCREASES THE RESPIRATORY
AROUSAL THRESHOLD WITHOUT IMPAIRING
GENIOGLOSSUS MUSCLE ACTIVITY IN
OBSTRUCTIVE SLEEP APNOEA
SOPHIE CARTER1,2, MICHAEL BERGER1,2, JAYNE CARBERRY1,2,
LYNNE BILSTON1,2, JANE BUTLER1,2, BENJAMIN TONG1,2,
RODRIGO MARTINS1,2, LAUREN FISHER1,2, DAVID MCKENZIE3,
RONALD GRUNSTEIN4,5, DANNY ECKERT1,2
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Introduction: Sedatives may improve obstructive sleep apnoea (OSA)
in some patients and worsen OSA in others. Differential responses likely
depend on differences between patients in underlying anatomical and
non-anatomical pathophysiology and responses to different drug
classes. This study aimed to determine the effects of zopiclone on upper
airway physiology (arousal threshold and genioglossus muscle activity)
and to examine potential factors mediating differences in OSA severity
with zopiclone between patients.
Methods: 12 predominantly severe OSA patients (apnoea/hypopnoea
index [AHI] = 41 ± 8 events/h) were studied overnight on two occasions
after receiving 7.5 mg of zopiclone or placebo just prior to sleep accord-
ing to a double-blind, placebo-controlled, randomised, cross-over
design. The respiratory arousal threshold (epiglottic pressure immedi-
ately prior to arousal), genioglossus activity and responsiveness to phar-
yngeal pressure and markers of OSA severity were compared between
conditions.
Results: Zopiclone increased the arousal threshold versus placebo
(−31.8 ± 5.6 vs. −26.4 ± 4.6 cmH2O, p = 0.02) without impairing the

Figure 1 End arousal CO2 and peak EMGgg on breath 5
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activity of genioglossus or its responsiveness to negative pharyngeal
pressure (−0.56 ± 0.2 vs. −0.44 ± 0.1%max/-cmH2O, p = 0.48). There
was substantial inter-individual variability in changes in OSA severity
with zopiclone explained, at least in part, by differences in body posi-
tion and pathophysiological characteristics. Overall, zopiclone did not
systematically alter AHI (43 ± 7 vs. 41 ± 8 events/h, p = 0.44) or next
day sleepiness but did reduce overnight mean oxygen saturation by 1%
(92 ± 1 vs. 93 ± 1%, p = 0.03).
Discussion: Overall, in a group of predominantly severe OSA patients,
zopiclone increased the arousal threshold without reducing
genioglossus activity. These properties are likely to benefit some OSA
patients with certain pathophysiological characteristics but may worsen
hypoxaemia in others. Consistent with the heterogeneity of OSA patho-
physiology, wide between-patient variability in response to zopiclone
was observed, emphasising the need to develop simple, accurate tools to
predict which OSA patients respond favourably and those who are likely
to worsen with sedative.

Supported by the ASA Rob Pierce Grant in Aid and NHMRC (1042493)
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COLLAPSIBILITY OF THE HUMAN UPPER
AIRWAY: INFLUENCE OF STATE, POSTURE
AND INSTRUMENTATION
KATHLEEN MADDISON1,2, DAVID HILLMAN1,2, KELLY
SHEPHERD1,2, CHRIANNA BHARAT4, BRADLEY LAWTHER3,
PETER PLATT3, PETER EASTWOOD1,2, JENNIFER WALSH1,2
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Nedlands, WA, Australia, 3Department of Anaesthesia, Sir Charles
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Background: Pharyngeal critical pressure (Pcrit) is the gold standard
measure of upper airway (UA) collapsibility. Ideally, inspiratory flow-
limitation is identified from oesophageal pressure (Pes), which requires
a catheter to traverse the UA. It is, however, possible that the presence
of such a catheter could alter UA collapsibility. The Pcrit technique is
difficult to perform during sleep as altering applied pressure often
causes arousal from sleep. Such arousals do not occur when the meas-
urement is made during general anaesthesia (GA), thereby providing an
ideal state to determine the effect of interventions that can improve/
worsen UA patency, such as changes in head posture. However, the
precise relationship between UA behaviour during sleep and GA
remains unknown.
Aims: To examine; (1) the effect Pes monitoring has on UA collapsibil-
ity; (2) the mechanisms underlying state dependent differences in UA
collapsibility; and (3) the effect of head posture on UA collapsibility
during sleep and GA.
Methods & Results: (1) Pcrit was assessed in 24 anaesthetised subjects
with and without a Pes catheter. The presence or absence of a catheter
did not affect Pcrit (−1.5 ± 5.4 vs. −2.1 ± 5.6 cmH2O, respectively,
n = 24, p = 0.14); (2) Pcrit was assessed in 10 subjects during GA and
sleep. Pcrit during GA was linearly related to Pcrit during NREM sleep
(r = 0.65, n = 10, p = 0.04) and was significantly greater during GA than
NREM sleep (2.1 ± 2.2 vs. −2.0 ± 3.2 cmH2O, respectively, n = 10,
p < 0.001); (3) Pcrit was assessed in head neutral, flexion and extension
during NREM sleep and during GA. During NREM sleep Pcrit was
similar in the flexed, neutral and extended posture (−0.6 ± 4.0,
−0.4 ± 4.0 and −0.3 ± 3.4 cmH2O respectively, n = 16, p = 0.96).

During GA relative to neutral Pcrit (1.7 ± 2.5 cmH2O) Pcrit increased in
the flexed and decreased in the extended posture (4.0 ± 2.8 vs.
−2.3 ± 4.1 cmH2O, respectively, n = 11, p < 0.05)
Conclusions: The major findings are that: (i) the presence of a small
catheter traversing the UA does not affect UA collapsibility; (ii) individ-
ual tendencies to UA obstruction during GA and sleep are directly
related; and (iii) modest changes in head posture have significant effects
on UA collapsibility during GA but not during sleep.
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THE EFFECT OF OBSTRUCTIVE SLEEP APNOEA
ON THE RELATIONSHIP BETWEEN SIGMA
POWER AND MEMORY PERFORMANCE IN MILD
COGNITIVE IMPAIRMENT
NATHAN CROSS1,2, ZOE TERPENING1, ANGELA D’ROZARIO2,
JONG-WON KIM2,3, SIMON LEWIS1, RON GRUNSTEIN2,
SHARON NAISMITH1,4
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Introduction: Quantitative analysis of the electroencephalography
(EEG) during sleep is associated with cognitive function, and may be
important in understanding the pathophysiology underpinning
neurodegenerative diseases such as dementia. Both mild cognitive
impairment (MCI) and obstructive sleep apnoea (OSA) place older
adults at risk of dementia, however not all experience further cognitive
decline. Investigating the relationship between quantitative EEG
markers and memory performance in older adults with both OSA and
MCI may help uncover the processes involved in cognitive decline in
this group of at risk individuals, and predict those who may transition
into dementia. Based on previous research, we hypothesised that EEG
measures associated with sleep spindles would correlate with memory
performance differently depending on OSA severity.
Methods: 15 older adults (>50 years) with both moderate OSA
(AHI ≥ 15) and MCI (MCI+), 21 older adults with MCI only (MCI-),
and 19 aged-matched controls completed neuropsychological and
medical assessments, and overnight polysomnography. Power spectral
analysis (PSA) of the EEG (C3 derivation) was performed after previ-
ously validated automatic artefact removal. Absolute and relative power
was calculated in 30-second epochs for sigma frequency (12–15 Hz; a
surrogate measure of spindle activity).
Results: There were no significant differences in sigma power across the
three groups. There were differences in memory performance between
MCI- and controls, and MCI+ and controls, but not between MCI- and
MCI+ groups. Spectral power in the sigma frequency band was signifi-
cantly correlated with tests of verbal memory in the MCI+ group (r
range −0.55–0.58, p < 0.05), but not in the MCI- or control groups.
Discussion: These preliminary findings indicate that there is a differ-
ence in the relationship between sigma power and memory function in
older adults with MCI depending on the presence of OSA. This suggests
that OSA may be involved in altered spindle activity that could directly
relate to memory decline in older adults. Further studies looking at
more detailed spindle analysis, as well as longitudinal EEG measure-
ments and cognitive functioning should help to further characterise any
relationships.
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INTERACTIONS OF SLEEP, WAKE AND
THE INTERNAL BODY CLOCK ON
DRIVING PERFORMANCE
RAYMOND MATTHEWS1,2, SALLY FERGUSON2, SIOBHAN BANKS1,
JILL DORRIAN1, GREGORY ROACH2

1Centre for Sleep Research University of South Australia,, Adelaide, South
Australia, Australia, 2Appleton Institute for Behavioural Science, Central
Queensland University, Goodwood, South Australia, Australia

Introduction: It has been shown that driving performance is poor
under conditions of long prior wake, sleep loss and in the early morning
hours. Driving studies have measured these determinants of fatigue in a
fixed combination, which has limited our ability to predict performance
under all scenarios and our capacity to manage their effects. Hence, this
study uses a pooled database to investigate the contributions of prior
wake, prior sleep and time of day, on simulated driving performance
over a wide range of combinations.
Methods: The driving performance of 41 male participants (mean age
22.63 ± 3.46 years) from three forced desynchrony protocols, was
assessed by lane deviation on a 10 min simulated driving task. This
provided 144 repeated comparisons of driving performance comprising
nine doses of prior wake between 2 h and 22 h, each at six 60 degree
phases of the circadian cycle of core body temperature, and at three
sleep doses equivalent to 8 h, 6 h and 4 h of sleep per day over seven
days.
Results: A mixed models ANOVA revealed significant main effects of
circadian phase, prior wake and sleep dose on lane deviation, as well as
significant two-way and three-way interactions between these factors.
The characteristics of these interactions were demonstrated by compar-
ing their performance deficits to a blood-alcohol equivalent. With the
equivalent of 8 h of sleep and prior wake less than 16 h, a driving
performance deficit equivalent to 0.05% BAC was observed during only
a small portion of the early morning. However, with the equivalent of
4 h of sleep, driving performance was impaired throughout the night
even with short prior wake.
Discussion: The results show that the effect of each factor depends
largely on the magnitude of the others such that: 1) prior wake,
sleep loss or the effect of time of day by themselves produced only a
small impairment in performance; 2) combining either prior wake or
sleep loss with poor times of day greatly impaired driving performance;
and 3) sleep loss masked the positive influence of time of day on the
effect of prior wake. Due to the nature of the interactions, these data
support the idea that managing fatigued driving should focus on sleep.
While there are clear benefits of incorporating a time of day factor into
fatigue management systems, this becomes more important as sleep
is lost.
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ELIMINATION OF CENTRAL SLEEP APNOEA BY
CARDIAC VALVE REPLACEMENT IN PATIENTS
WITH RHEUMATIC VALVULAR HEART DISEASE
DING NING
The First Affiliated Hospital of Nanjing Medical University, Nanjing, China

Background: Recent studies have suggested that cardiac surgery may
affect sleep-disordered breathing (SDB) in chronic heart failure patients.
However, the dynamic changes in sleep apnoea and heart function after
cardiac surgery and the mechanisms responsible for these changes
remain unknown.

Methods: Patients with rheumatic valvular heart disease (RVHD) and
SDB were enrolled and followed-up at 3, 6 and 12 months after cardiac
valve replacement (CVR). Baseline and follow-up clinical and sleep data
were collected and evaluated.
Results: Twenty-four central sleep apnea (CSA) patients and fifteen
obstructive sleep apnoea (OSA) patients completed three follow-up
assessments. CSA patients had a comparatively worse baseline cardiac
function assessed by NYHA class, shorter 6-Minute Walking Distance,
larger left atrial diameter, longer Lung to Finger Circulation Time and
enhanced chemosensitivity (higher pH and lower PaCO2). A continu-
ous significant elevation in 6-Minute Walking Distance and left ven-
tricular ejection fraction and decrease in NYHA class, plasma BNP, and
left atrial diameter were found in both CSA and OSA patients. The CSA
index were remarkably reduced at month 3 post CVR and sustained
throughout the trial, whereas there were no significant decreases in OSA
index and hypopnea index. pH values and Lung to Finger Circulation
Time were remarkably decreased and PaCO2 were remarkably increased
in patients with CSA at the end of the 3rd months following CVR. These
changes were sustained until the end of the trial.
Conclusions: CSA were eliminated after CVR; however, there were no
changes in OSA. The elimination of CSA, post CVR, is associated with
the combined efficacies of improvement of cardiac function, normalized
chemosensitivity, and stabilized hemodynamic.
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CARDIOVASCULAR DISEASE AND LESSONS
FROM THE ESADA DATABASE
WALTER MCNICHOLAS1,2

1University College Dublin, Dublin, Ireland, 2UCD Conway Institute,
Dublin, Ireland

The major physical health burden in OSA patients is the strong risk of
cardiovascular diseases, such as systemic arterial hypertension, coronary
artery disease, heart failure, atrial fibrillation, and stroke. The mecha-
nisms of these co-morbidities are complex and multi-factorial, and
obstructed apnoeic events incorporate a range of factors that may
adversely impact on the cardiovascular system including markedly
negative intrathoracic pressure that stretches intrathoracic structures, in
particular the atria of the heart and the large blood vessels. Apnoea also
induces hypoxaemia and hypercapnia, which is further amplified by the
subsequent reoxygenation (intermittent hypoxia), resulting in the gen-
eration of reactive oxygen species (ROS) and inflammation. Apnoeic
events are also accompanied by arousals from sleep, with consequent
sleep fragmentation and possibly deprivation, which can further con-
tribute to cardiovascular disease mechanisms. Patients with OSAS, even
in the absence of any co-morbidity, have an increased sympathetic drive
both awake and asleep, in addition to vagal activation especially at the
beginning of obstructive apnoea resulting in bradyarrhythmias.

A collaborative European network of sleep centres was established in
2005, enabled by the European Union Cooperation in Science and
Technology Action B26 programme. Within the framework of B26 activ-
ities, the European Sleep Apnoea Database (ESADA) project was initi-
ated with the objective to recruit a large prospective international cohort
of patients with suspected OSAS. The principal objective of ESADA is to
study the cardiovascular and metabolic co-morbidities of OSAS in a
European population. Patient recruitment commenced in 2007 and
there are presently over 15,000 patients in the database. Studies to date
have focussed on cross-sectional analyses but prospective studies are
now underway with a view to evaluating disease and treatment out-
comes. Published reports from ESADA have provided new insights in
the prevalence and mechanisms of hypertension and diabetes mellitus
associated with OSAS.
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INSIGHTS INTO HEART FAILURE RELATED
SLEEP DISORDERED BREATHING FROM
EXERCISE AND SLEEP MONITORING
KIRK KEE1,2

1Department of Allergy, Immunology and Respiratory Medicine, Melbourne,
Victoria, Australia, 2BakerIDI Heart and Diabetes Institute, Melbourne,
Victoria, Australia

Sleep disordered breathing, both obstructive and central, is extremely
common in heart failure with a reported prevalence of up to 70%.
Obstructive sleep apnoea likely contributes to the incidence and mor-
bidity of heart failure whereas central apnoea is a result of the
pathophysiological changes caused by this disease.

This talk will discuss recent studies which have increased our under-
standing of the pathogenesis and management of sleep disordered
breathing in heart failure. Concepts such as loop gain, rostral fluid
shift and the work of breathing will be examined. The talk will also
examine the role heart failure plays in altering lung physiology and
control of ventilation and how this may play a role during sleep in heart
failure.
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WHAT TO DO IF PATIENTS WON’T ACCEPT OR
DON’T RESPOND TO CBT-I?
DAVID CUNNINGTON
Melbourne Sleep Disorders Centre, East Melbourne, Australia

Cognitive behavioural therapy for insomnia (CBT-I) is an effective treat-
ment for insomnia. Meta-analyses show good effect sizes, and treatment
effects that are sustained over time. (Trauer et al, Annals Int Med 2015)
However, not everyone responds to CBT-I, with around 20% of people
having little response and 40–60% having a partial response. In addi-
tion, some people with insomnia are not willing to participate in CBT-I
as a treatment.
As clinicians working with people with insomnia we face a number of
questions regarding CBT-I. How can we predict who will respond well
to CBT-I? Who should be treated with medication and who should have
a combination of treatments? What other psychology-based strategies
can be used to improve CBT-I outcomes or as alternatives to CBT-I? How
can we increase uptake and engagement with CBT-I? These questions
will be put to the panel of experienced clinicians for discussion, and
guide future research in the area of CBT-I.
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THE INTERPERSONAL ASPECT OF INSOMNIA
ALLIE PETERS1,2

1Melbourne Sleep Disorders Centre, East Melbourne, Victoria, Australia,
2RMIT University, Bundoora, Victoria, Australia, 3St Vincent’s Hospital,
Fitzroy, Victoria, Australia

Background: Historically, sleep has been conceptualised as an
individual experience. However, a large proportion of adults share
a bed with a partner at some time in their lives. It is common to hear
reports of sleep disturbance in couples with high levels of relation-
ship conflict. Anxiety about the influence of insomnia on inter-
personal relationships is also widespread. Despite this, there is
insufficient research on the challenges of bed sharing, the impact of

relationship discord on insomnia or the impact of sleep disturbance on
relationships.
Objectives:
a) To outline interactions between insomnia and interpersonal

relationships;
b) To consider how relationship distress may fit existing models of

insomnia and;
c) To discuss the benefits and challenges that may occur when includ-

ing a partner in the therapeutic setting.
Clinical observation and examination of the literature suggest that
relationship distress is likely to contribute to the onset and mainte-
nance of insomnia. The cognitive and hyperarousal models of insom-
nia both indicate that the physical and emotional state of an individual
can interfere with sleep onset and maintenance of sleep (Harvey, 2002;
Marques, Allen Gomes, Clemente, Santos & Castelo-Branco, 2015;
Riemann et al., 2010). There is convincing evidence that relation-
ship tension can lead to an increase in physiological arousal during
conflict (Shaver, Johnston, Lentz & Landis, 2002) and chronic marital
distress (Gottman & Levenson, 1999), which may lead to sleep
disturbance. Secondly, individuals’ sleep related beliefs and behaviours
can influence their partner. In some cases, these factors may impair
sleep and create a barrier to traditional Cognitive Behaviour Therapy
for Insomnia (CBT-I). If not addressed, these interactions may
reduce clinical efficacy and perpetuate insomnia. There is some evi-
dence to suggest that including a partner in the therapeutic setting
may enhance treatment outcomes (Rogojanski, Carney & Monson,
2013).
Summary: Limited research suggests that relationship distress can pre-
cipitate or perpetuate insomnia, and create barriers to traditional CBT-I.
The inclusion of relationship distress in assessment for insomnia is
strongly encouraged. Furthermore, including partners in the therapeu-
tic setting may be an untapped resource to strengthen treatment
outcomes.
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WIDE WAKE STILL – CHALLENGES IN THE
TREATMENT OF INSOMNIA
MELISSA REE
The Marian Centre, Wembley, Australia

Translating outcome research to the individual patient: Using case for-
mulations in CBTI

This presentation will cover examples of when following a standard
CBTi protocol might not work, case formulation in insomnia, using case
formulation to guide decisions to guide the ordering of CBTi interven-
tions, and how to involve the patient in treatment planning. Themes
include building motivation, the use of Behavioural Experiments, and
the use of acceptance based cognitive strategies.
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KEY CHARACTERISTICS OF SHIFT WORK
SCHEDULES THAT IMPACT SLEEP AND HEALTH
SALLY FERGUSON
CQ University, Adelaide, Australia

Shift work and night work challenge the sleep and circadian systems,
with consequences for health, safety and well-being. A number of inher-
ent characteristics of shift work schedules are associated with disrup-
tions to sleep, including long hours, early start times, night work,
on-call periods and consecutive shifts.
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The circadian drive for wake during the daylight hours can make
sleep more difficult to initiate and maintain more fragmented and
also lighter. Further, the circadian drive for sleep during the night
hours makes it more difficult to maintain alertness and performance
at peak levels. The challenges to the sleep and circadian systems
not only have implications for how well individuals function at any
point in the day, but also for their safety and well-being. As an example,
the early hours of the morning are a high risk time for accidents and
incidents.

In addition to accident risk as a short-term outcome of sleep and
circadian disruption, evidence is mounting in relation to longer-term
impacts on health and well-being. Metabolic disorder, mental health
issues, cardiovascular disease and some cancers have all been recognised
as having a higher incidence in some occupational groups. The challenge
remains to identify all the key risk factors involved in such health
outcomes – those related to work schedules, work practices, lifestyle
choices and coping strategies – in order to design practical and feasible
solutions.

024

ORGANISATIONAL RESPONSES TO
MANAGING FATIGUE-RELATED RISK IN
INDUSTRY SETTINGS
PHILIPPA GANDER
Massey University, Wellington, New Zealand

Workplace fatigue has been defined as performance impairment due to
sleep loss, extended wakefulness, working at sub-optimal times in the
circadian body clock cycle, and workload. In essence, fatigue results
from an imbalance between the exertion of all waking activities (not just
work demands) and recovery, which requires sleep. Under occupational
health and safety legislation in Australia and New Zealand, legal respon-
sibility for managing fatigue as a workplace hazard is shared between
employers and employees.

The transport sector also has prescriptive work/rest limits and many
other organisations have limits based on industrial agreements.
However, working time limits represent a single, one-size-fits-all miti-
gation strategy to minimize fatigue, without addressing the risks asso-
ciated with a fatigued worker in a given workplace (e.g., the risks
associated with a solo truck driver entering a 30-sec micro-sleep at the
wheel versus an airline pilot in a 2-person crew when the aircraft is on
autopilot at cruising altitude over the Pacific ocean).

Workplace fatigue is inevitable when 24/7 cover is required. At the
core of effective fatigue risk management is a cycle of organisational
processes: 1) ongoing fatigue monitoring (to evaluate the effectiveness of
current mitigations); 2) hazard identification; 3) risk assessment; 4)
introduction of additional mitigations (if needed); and back to 1) fatigue
monitoring. Hazard identification by employees is an essential source of
fatigue data that requires a strong safety culture. The complexity of
monitoring and mitigations needs to be appropriate to the expected
level of fatigue-related safety risk.

Mitigations to reduce workforce fatigue levels can often be improved
by the application of principles from sleep and circadian science. Exam-
ples include education on key scientific principles and on how to
improve sleep, better roster design, or protocols for effective workplace
napping. Mitigations to reduce the risks associated with a fatigued
individual in a given workplace rely to a much greater extent on the
application of workplace knowledge and experience, as well as an
understanding of the organisation. Thus, shared expertise is central to
effective fatigue risk mitigation.

Management of fatigue risk needs to be integrated with management
of other safety risks, and evaluated against safety performance indicators
to ensure overall system safety.

025

COUNTERMEASURES TO ASSIST IN MANAGING
THE RISKS ASSOCIATED WITH SHIFTWORK
AND NIGHT WORK FOR INDIVIDUALS
JILL DORRIAN
University of South Australia, Adelaide, Australia

Shiftwork causes sleep loss and circadian disruption, and can negatively
impact on performance, safety and health. The reasons for the adverse
consequences of shiftwork are complex – they are influenced by bio-
logical, behavioural and social factors at the person, team and workplace
level. Interestingly, while some shiftworkers are profoundly affected,
others cope very well.

There is a growing understanding of the many strategies shiftworkers
use to cope with their work schedules. Such strategies are typically
intuitive, not always consciously executed and are frequently tailored to
fit within particular work-type processes, cultures and constraints.
Strategies may be aimed at promoting wakefulness or sleep at biologi-
cally difficult times, sustaining safe performance at work and while
driving, and maintaining other health-promoting behaviours (e.g.
healthy diet, sufficient exercise) under conditions of fatigue and circa-
dian disruption. These include use of stimulants (such as caffeine) and
sedatives (such as alcohol), changes in diet and timing of food intake,
changes in timing and distribution of sleep and advances/delays in
undertaking safety-critical activities to avoid periods of elevated sleepi-
ness and fatigue.

Importantly, evidence for which of these strategies are helpful, and
which are counterproductive is lacking. This is essential because behav-
iours that are beneficial under ordinary circumstances may have a
different impact under conditions of sleep loss and circadian disruption.
This presentation will explore these issues using data from laboratory
studies, and field studies in rail and healthcare.

Work in this area is important and timely. Ultimately, such research
will generate an evidence-base for teaching behavioural strategies for
coping well with shiftwork, with a longer term goal of improving worker
health and safety and contributing to a reduction in workplace illness
and injury.

026

SLEEP AND EMOTIONAL LEARNING
IN CHILDREN
MARK KOHLER1, CAROL SANDIFORD2, LAUREN SCHILDS3,
JESSICA PAYNE4

1The University of South Australia, Adelaide, SA, Australia, 2Monash
University, Melbourne, Vic, Australia, 3The University of Adelaide,
Adelaide, SA, Australia, 4University of Notre Dame, Indiana, USA

Introduction: Sleep is important for emotional wellbeing, memory and
development in children. Specifically for memory sleep is shown to
advantage consolidation for declarative but not procedural tasks com-
pared to a period of wake. The extent to which sleep benefits emotional
memories in children, as it does for adults, is not yet clear.
Methods: This study assessed memory after sleep versus wake in a
sample of 40 healthy children between 7–14 years of age
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(M = 10.6 ± 1.9 y; 18 males, 22 females) for images of negative, neutral
and positive valence.
Results: Overall, sleep facilitated the accuracy of memory for images
when compared to an equivalent time of wake. When separating the
results by valence, sleep compared to wake had a greater impact on
accurate recall of more emotionally valenced images compared to
neutral images, with the effect being largest for positive images.
Conclusion: The results confirm that emotion does interact with sleep
processes to enhance memory, and describes for the first time the
differential effects of sleep on positive versus negative versus neutrally
valenced items in children. The results imply that sleep plays an impor-
tant role in emotional processing in children and therefore possibly the
emergence and maintenance of mental health conditions such as depres-
sion. The effects for items of positive valence also suggest that in
children sleep not only serves to protect from disrupted emotional
processing but also to promote healthy emotional processing and posi-
tive affect.

027

SHALLOW SLEEP AND MEMORY
CONSOLIDATION: EVIDENCE
FROM EXPERIMENTAL SLEEP
FRAGMENTATION STUDIES
MELINDA JACKSON
1School of Health Sciences and Health Innovations Research Institute,
Melbourne, Australia, 2RMIT University, Melbourne, Australia

Sleep is thought to be a fundamental process for learning and memory.
It has been proposed that memory traces are replayed, modified, stabi-
lised and enhanced during sleep, with specific sleep stages playing a role
in different forms of memory. For example, following performance on a
motor task, increases in EEG slow wave activity (SWA) have been
observed during sleep, which correlate with improvements in next-day
performance.

Sleep disruption is experienced by many individuals including
patients with sleep disorders, the elderly and those experiencing stress
or who are exposed to environmental noise. Shallow sleep is character-
ised by reduced SWA on electroencephalography EEG and an increase
in alpha activity.

In this session, the current experimental literature describing the
impact of sleep fragmentation on memory processing in healthy partici-
pants will be discussed. In the laboratory, sleep fragmentation is typi-
cally achieved by playing tones during sleep, titrated by sound and
volume, to induce brief arousals. Importantly, total sleep time and sleep
stage transitions are maintained across both the sleep fragmented and
normal sleep nights. A number of theoretical models have been pro-
posed to explain how sleep fragmentation impacts on memory consoli-
dation. Evidence from these experimental studies suggests that sleep is
an important process for memory, and the findings have implications for
understanding memory dysfunction in clinical and sleep disturbed
populations.

029

NEURAL CORRELATES OF
ASSOCIATIVE MEMORY
ALEX CHATBURN1,2

1UNISA Centre for Sleep Research, Adelaide, Australia, 2Women’s and
Children’s Hospital, Adelaide, Australia

Recent evidence suggests that the sleeping brain not only consolidates
memories into long term storage, but also extracts regularities, rules and
gist therefrom. Our understanding of the mechanisms through which
the brain accomplishes this, and the relationship between this associa-
tive process and consolidation, is currently limited. We recently system-
atically reviewed the currently literature to assess the role of sleep in
sleep in complex associative memory processing. Of the 27 studies
included a moderate effect of sleep was found, although a specific
electrophysiological mechanism could not be determined, but rather a
mode of acquisition based activation was observed.

In this talk, we will also present experimental evidence relating to
sleep’s facilitating influence on behavioural indices of associative
memory, as well as the effects of sleep deprivation and manipulating
sleep EEG phenomena on complex associative memory processing.

030

MEASURING SLEEPINESS AND ALERTNESS IN
THE LABORATORY – WHICH TEST IS BEST?
BRETT DUCE
Princess Alexandra Hospital, Brisbane, Australia

The increasing realisation that sleepiness and alertness can significantly
contribute to the incidence of workplace injuries, motor vehicle acci-
dents and decreased quality of life has made the measurement of sleepi-
ness and alertness important. Subjective measures are of course subject
to bias and motivational issues, thus requiring objective measures.

The Multiple Sleep Latency Test (MSLT) and Maintenance of Wake-
fulness Test (MWT) are the standard tests for measuring sleepiness and
alertness and have their own distinct properties in performance. The
MSLT is quite robust in its ability to detect central disorders of
hypersomnolence while relatively good data has demonstrated that the
MWT mean sleep latency can predict driving simulator performance to
some extent. These tests are however not perfect. Quantity and quality
of sleep before and during the MSLT are potential confounders. The
MWT has other problems with its use, such as the wide limit of normal
sleep latency and motivational issues.

These make interpretation of the MWT difficult with respect to pre-
dicting driver impairment and workplace injuries. Can we improve
upon these tests? One aspect of these tests that should be explored is the
way we analyse the EEG data that we record in these two tests. With the
power of computing algorithms it may be possible to glean more
insights from the EEG than is currently available. Another aspect that
goes unmentioned is that the MSLT & MWT are quite costly tests with
respect to time and staff resources. Should we continue to use these two
tests? Efforts have been made to examine the properties of other tests/
measures such as the Psychomotor Vigilance Task (PVT), gait stability,
pupillographic sleepiness test, evoked potentials as well as the detection
of slow eye movements (SEMs). With many of these newer tests it is
uncertain whether they can fully replace the MSLT/MWT or act as an
adjunct to these standard tests.
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PHYSIOLOGICAL MEASURES FROM A
RANDOMIZED CONTROLLED TRIAL TO
INVESTIGATE INFANT SLEEP RISKS AND
BENEFITS WHEN USING A
CULTURALLY-DERIVED SLEEP DEVICE
(WAHAKURA) COMPARED TO A STANDARD
BASSINET
SALLY BADDOCK1, DAVID TIPENE-LEACH2, SHEILA WILLIAMS2,
ANGELINE TANGIORA2, RAYMOND JONES2, ELLA IOSUA2,
BARRY TAYLOR2

1Otago Polytechnic, Dunedin, New Zealand, 2University of Otago,
Dunedin, New Zealand

Sudden Unexpected Death in Infancy [SUDI], is the biggest single
component of post neonatal death in the developed world. Unfortu-
nately, like many indigenous groups, Māori have increased risk of SUDI.
The wahakura is a sleep device developed by Māori as an alternative to
direct bedsharing, but as yet is untested.
Aim: to compare the overnight oxygen saturation and thermal environ-
ment of infants in a wahakura and standard bassinet as part of a large
study to identify dangers (bedsharing, infant sleep position, hypoxia
and hyperthermia), and potential benefits (breastfeeding promotion) of
the wahakura.
Methods: 200 mainly Māori participants were recruited through mid-
wifery practices in deprived areas, and randomized to receive a
wahakura (W) or a bassinet (B) during pregnancy for use from birth. A
1 month infant sleep study with “usual sleep device” included infrared
video, infant SaO2, and peripheral and environmental temperature.
Episodes of SaO2 < 94% and <90%, time in a cool state (shin
temp < 34o) or warm state (shin temp > 36o) and room and outside
temperatures were compared for the groups.
Results: SaO2 was analysed by intention to treat for 83B and 84W
infants. Median minutes <94% (B: 1.99; W: 1.91) and <90% (0.75;
0.74) were similar as were number of dips of 5%SaO2/hr (8.57; 10.88,
p = 0.9) and dips of 10%/hr (1.65; 2.45, p = 0.5). As treated analysis for
105 infants in a bassinet or cot (BC), 47 in a wahakura (W) and 13 in
an adult’s bed (AB) also indicated equivalence across the groups for
these measures of SaO2.
Overnight mean shin, room and outside temperatures were not different
between the randomised groups nor were median infant cool times [B:
54.5 min (IQR 28, 150) vs W 66 min (26,147]. 75% of infants in both
groups had no warm time (shin > 35o). Only 18B and 14W infants had
any warm time (mean: 97 min, 73 min). As treated analysis compared
94BC, 39W and 11AB infants and similarly did not show a difference
between groups for time in a cool or warm state.
Conclusion: Preliminary results indicate equivalence for overnight
SaO2 between the wahakura and bassinet and for overnight infant
temperature, thus supporting our findings from video and question-
naires to suggest the wahakura is at least equivalent to the currently
recommended bassinet as an option for parents who may otherwise
bedshare.

035

PHYSIOLOGICAL CONSEQUENCES OF LIGHT
EXPOSURE IN PRESCHOOL CHILDREN
CASSANDRA PATTINSON, ALICIA ALLAN, SALLY STATON,
KAREN THORPE, SIMON SMITH
Institute of Health and Biomedical Innovation, Queensland University of
Technology, Brisbane, QLD, Australia

Introduction: Light is recognised as the principal cue for circadian
entrainment in all species. Through the use of artificial lighting, humans
have constructed a malleable photoperiod, creating an environment of
relatively dim days and bright nights. Manipulation of the timing,
intensity, and duration of light exposure to suit contemporary lifestyles
has occurred with limited consideration of its effects on health. Recent
research in human adults suggests that later peak exposure to moderate
intensity light is associated with increased body mass; however, the
effect of light exposure on the body mass of children is unknown. This
study aimed to determine the effects of sleep, activity, and light exposure
on children’s body mass index (BMI).
Methods: Data were collected from 48 children (25 females; mean
age = 58 months ± 4.9; ages 45.90–64.66 months) recruited from six
childcare services in Brisbane, Australia. Children’s sleep, activity, and
light exposure were measured via Actigraphy for 14 days. Each child’s
height (cm) and weight (kg) were measured objectively and BMI z-score
calculated.
Results: Cross-sectional analyses of baseline data showed that higher
BMI z-scores were associated with longer duration of light exposure
above a threshold of 2500 lux (r = .31, p < .05), and earlier exposure to
light above 200 lux (r = −.34, p < .05). Sleep midpoint was also posi-
tively associated with the timing of light exposure above 200 lux
(r = .45, p < .01). Linear regression adjusting for activity, total sleep
duration, and sleep midpoint, indicated that the duration of light expo-
sure above 2500 lux did not contribute significant variance. However,
earlier peak exposure to light above 200 lux (β = −.419, p = .01) inde-
pendently predicted increased BMI z-score (R2 = .273, p = .017). In this
model, later sleep midpoint was also associated with increased BMI z
score (β = .363, P = .020).
Conclusion: This study is the first to show that exposure to moderate
levels of light earlier in the day is associated with increased BMI in
children, independent of their sleep-wake and activity behaviour. This
result may reflect variations in the biological timing and intensity at
which light exerts an influence on physiological processes in young
children. Light appears to be an important element in the obesogenic
environment in children. The possible mechanisms and implications for
future research are discussed.

036

A QUALITATIVE STUDY OF PROBLEMATIC
SLEEP IN PRE-SCHOOL CHILDREN; THE
EFFECTS ON THE CHILD, MOTHER AND FAMILY
LAURELLE SMITH, JULIE LAWRENCE, CARMEN LOBB,
BARBARA GALLAND
University of Otago, Dunedin, New Zealand

Introduction: It is estimated that 20–40% of families have problems
with their child initiating and or maintaining sleep during the first three
years of their life. There is a consensus in the existing literature that poor
sleep quality in a child is of great concern and may negatively impact on
child development. However there is currently very limited data on how
a child’s problematic sleep affects other family members. We undertook
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qualitative research to explore the attitudes, opinions and feelings of
mothers who perceive their child’s sleep as problematic.
Methods: Semi-structured interviews designed to gain a mother’s per-
spective on a range of issues regarding her child’s poor sleep were
conducted with 16 mothers who perceived their three- to four-year-olds’
sleep as problematic. Questions were organised around three themes:
the mother’s perception of their child’s sleep, their family functioning,
and desired action for help and support. Mothers also completed a
questionnaire designed to assess the sleeping habits of their child.
Results: All mothers identified difficulties they had with their child
initiating and maintaining sleep during the night. The interviews
revealed five main emotions among participants: resignation, guilt or
shame, confusion and frustration, exhaustion, and defeat. The majority
of participants also believed their child’s sleep had detrimental effects on
their partner and their other children.
Conclusion: The link between a child’s problematic sleep and the
strong emotions this evokes in the child’s mother has not been well
reported on previously and indicates the extent of responsibility taken
on by the mothers. The need for tailored individual help that is afford-
able and easily accessible was overwhelmingly apparent from the results
of the study. There appears to be a large gap in the market of sleep advice
when it comes to pre-school children.

037

LONG-TERM IMPROVEMENTS IN QUALITY OF
LIFE AND FAMILY FUNCTIONING IN
PRESCHOOL CHILDREN FOLLOWING
RESOLUTION OF SLEEP DISORDERED
BREATHING
SARAH BIGGS1,2, LISA WALTER1,2, ANGELA JACKMAN3,
LAUREN NISBET1, AIDAN WEICHARD1, SAMANTHA HOLLIS1,
MARGOT DAVEY4, VICKI ANDERSON5, GILLIAN NIXON1,4,
ROSEMARY HORNE1,2

1The Ritchie Centre, Hudson Institute of Medical Research, Melbourne,
Australia, 2Department of Paediatrics, Monash University, Melbourne,
Australia, 3Melbourne School of Psychological Sciences, University of
Melbourne, Melbourne, Australia, 4Melbourne Children’s Sleep Centre,
Monash Children’s Hospital, Melbourne, Australia, 5Clinical Sciences
Research, Murdoch Children’s Research Institute, Melbourne, Australia

Introduction: Sleep disordered breathing (SDB) in children carries a
high psychosocial morbidity. Treatment efficacy studies show short-term
improvements, yet it is unknown if this is sustained long-term, particu-
larly considering a proportion of children have residual SDB following
treatment. This study aimed to determine whether sustained resolution
of SDB in preschool children, either due to treatment or spontaneous
recovery, predicted improvements in quality of life, family functioning
and parental stress.
Methods: Children originally diagnosed with SDB at 3–5 y (primary
snoring N = 16, mild obstructive sleep apnoea (mild OSA) N = 11,
moderate-severe (MS) OSA N = 8), and healthy non-snoring controls
(N = 25) underwent repeat polysomnography (PSG) at age 6–8 y.
Parents completed quality of life (OSA-18 & PedsQL) and stress (Paren-
tal Stress Index) questionnaires at both time points. Resolution of
SDB was determined as obstructive apnoea hypopnoea index
(OAHI) < 1 event/h and absence of snoring during PSG and on parental
report. Linear mixed-model analyses determined the effects of time and
resolution (control N = 25, resolved N = 18, unresolved N = 17) on
psychosocial outcomes. OAHI was entered as a covariate to determine
the predictive value of changes in SDB severity on psychosocial
outcomes.

Results: 50% of PS, 45% mild OSA, and 63% MS OSA resolved. 67%
of all children who had resolved received treatment. 47% of children
who received treatment remained unresolved. Children originally diag-
nosed with SDB continued to show significant psychosocial impair-
ments on all measures compared to non-snoring controls, irrespective of
resolution. A reduction in OAHI significantly predicted improvements
in physical symptoms, school functioning, family worry and family
relationships, and stress related to a difficult child.
Conclusion: This study shows that treatment is more likely to result in
resolution if symptoms are severe, and the greater the reduction in
obstructive events, the greater the effect on psychosocial outcomes.
However, as children with SDB, irrespective of resolution, continue to
experience psychosocial dysfunction, alternate interventions, particu-
larly for children with mild forms of SDB, are urgently required.

038

SLEEP AND SCHOOL SATISFACTION AMONGST
PRIMARY SCHOOL CHILDREN
MARK KOHLER, REBECCA ROWLANDS
University of South Australia, Adelaide, SA, Australia

Introduction: Sleep is an important contributor to child wellbeing and
academic performance. Satisfaction with schooling has been shown to
be a significant determining factor in children’s life satisfaction, and is
associated with behaviour, mental health and academic performance.
No study has explored the role sleep plays in children’s school satisfac-
tion. This study explored the relationship between sleep duration and
school satisfaction, as well as mediating factors, in a large sample of
primary school children.
Methods: One hundred and sixty nine South Australian primary
schools in 17 school districts from both urban and country regions
participated in a child self-reported survey as part of a government
department initiative. Students aged 8–11 years completed a large
survey containing questions about school and personal life, including
ratings of sleep. Of the 2411 students who returned surveys, 1724
contained no missing data and were retained for analysis.
Results: Factor analysis determined a ‘school satisfaction’ component,
as well as four additional components: ‘peer relationships’, ‘student-
teacher relationships’, ‘behaviour’, and ‘safety’. Structural equation mod-
elling supported the defined factor structure, and sleep time was
significantly associated with sleep satisfaction (p < .001). However,
inclusion of the additional factors revealed that this association was
mediated through perception of student-teacher relationships, peer rela-
tionships and school behaviour, but not perception of school safety.
Conclusion: This study demonstrates that increased sleep time in chil-
dren is associated with greater school satisfaction, but that this relation-
ship is mediated through the benefit of greater sleep to peer
relationships, student-teacher relationships, and school behaviour. The
combined findings provide a greater understanding of the social impact
of sleep in children as well as identifying target areas for interventions
aimed at improving the education experience of children.
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IS CHILD SLEEP TIMING ASSOCIATED WITH
CHILD AND PARENT OUTCOMES? AUSTRALIAN
POPULATION-BASED STUDY
JON QUACH1,2, ANNA PRICE1, MELISSA WAKE1,2,
MICHAEL BITTMAN3, HARRIET HISCOCK1,2

1Murdoch Childrens Research Institute, Parkville, Victoria, Australia, 2The
University of Melbourne, Carlton, Victoria, Australia, 3University of New
England, Armadale, NSW, Australia

Introduction: Children’s sleep timing, as opposed to duration, appears
to have important implications for children’s physical activity and
weight, but its impacts on other aspects of children’s and parents’
outcomes remains unclear. We aimed to determine if sleep timing pro-
files were associated with poorer child, maternal and paternal outcomes.
Methods: Design: Biennial data from the first three waves of the Lon-
gitudinal Study of Australian Children – Preschool cohort, first recruited
at 4–5 years in 2004.
Population: Of the 5104 enrolled children, 2893 had analysable Time
Use Diary data.
Exposure: Sleep timing, defined using median sleep and wake split
times from Time Use Diaries. Children were categorised into 4 groups:
Early-bed/Early-rise (EE, reference), Early-bed/Late-wake (EL), Late-
bed/Early-wake, Late-bed/Late-wake (LL).
Outcomes: Validated measures for child cognition (WISC-4 and PPVT),
learning (Academic Rating Scale), health-related quality of life
(PedsQL), behaviour (Strengths and Difficulties Questionnaire), BMI as
well as maternal and paternal mental health (Kessler-6).
Analysis: Linear regression, adjusting for gender, English at home and
dual parent family.
Results: Children with EE and EL sleep timing had similar outcomes at
each time point, with significant associations at 4–5 years for reduced
waist circumference (effect size 0.12) and better mother and father
mental health (both effect size 0.24; EL group only). The two late sleep
groups were negatively associated with poorer maths achievement at
8–9 years (effect size 0.12) and maternal mental health at 6–7 and 8–9
years (effect size 0.18). The LL group had poorer physical and psycho-
social functioning at every time point (effect size range 0.12 at 4–5 years
to 0.24 at 6–7 years).
Discussion: Sleep timing has an inconsistent association with
child and parent outcomes. Further population-based research is
required to understand whether other sleep attributes, such as effi-
ciency, disruption and hygiene, influence child and parent outcomes to
inform the messages promoted to children and parents about positive
sleep habits.

040

SLEEP QUALITY AND QUANTITY IN
AUSTRALIAN INDIGENOUS CHILDREN
KELLY ATTARD2, LARISSA CLARKSON1, SARAH BLUNDEN1

1Central Queensland University, Adelaide, SA, Australia, 2Central
Queensland University, Mackay, QLD, Australia

Introduction: Australian Indigenous children have poorer health than
non-Indigenous children. Inadequate sleep can impair a range of physi-
cal and mental domains. Despite the substantial impact of sleep, there is
a paucity of literature reporting the state of sleep health and the fre-
quency of sleep problems in Australian Indigenous Children. This
project was conducted to examine the sleep quantity and quality of
Australian Indigenous children.

Methods: Sleep quantity and quality of 1671 Australian Indigenous
children extracted from waves 1 – 5 of the Longitudinal study of
Indigenous Children database aged 6 months and 6 years old were
obtained through interviews with their primary caregivers each year for
five years
Results: On average, children obtained 10 hours and 33 minutes of
sleep per night with older children obtaining less sleep than younger
children. Average bedtimes varied by 60 minutes during both weeks and
weekends, and 30 minutes between weeks and weekends. The preva-
lence of sleeping problems was 18 – 28% and the most common reasons
for sleep disturbance were over-excitation, nightmares, and being afraid.
Discussion: The sleep of Indigenous children did not differ significantly
from the non-Indigenous population, although sleep duration was less
than the current recommendations. The exception was bedtime vari-
ability, which was lower than those observed in the general population.
These data provide the first look at sleep in a large sample of Indigenous
children. As sleep is a major contributor to wellbeing, these findings
may lead to a better understanding of how sleep impacts physical and
mental health of Indigenous children.

041

THE EFFECTS OF SLEEPINESS ON SUSTAINED
ATTENTION AND INHIBITION IN CHILDREN
SIMONE FUEGGLE, ALLISON FOX, ROMOLA BUCKS
The University of Western Australia, Perth, Western Australia, Australia

Introduction: Insufficient sleep is increasingly common, with poor
sleep and daytime sleepiness resulting in cognitive deficits, especially in
executive functioning, and behavioural problems in children (Dewald et
al., 2010). The aim of this study was to explore the relationship between
self-reported daytime sleepiness and performance on an executive
measure of sustained attention and inhibition.
Method: A total of 34 children aged 6 to 11 years (M = 9.32, SD = 1.50)
were recruited for this study. Participants took part in a hybrid Flanker/
NoGo task. During this task, children were asked to indicate the direc-
tion of a target arrow, which was flanked vertically by two arrows
pointing in either the same direction (congruent) or the opposite direc-
tion (incongruent). The colour of the arrows indicated whether the child
had to respond in the same direction as the target arrow (congruent and
incongruent), the opposite direction (reversed), or to withhold their
responses (NoGo). Participants also completed the Paediatric Daytime
Sleepiness Scale (Gradisar et al., 2011).
Results: Subjective daytime sleepiness was negatively correlated with
accuracy on the congruent condition of the hybrid Flanker/NoGo task
after controlling for age. However, no associations were found between
daytime sleepiness and reaction time, nor between daytime sleepiness
and accuracy in the incongruent, reversed, or NoGo conditions.
Discussion: Increases in subjective daytime sleepiness were associated
only with poorer performance during the congruent condition of the
flanker task, which suggests that simple, sustained attention is more
sensitive to the effects of sleepiness in children than more complex,
higher-order processing. This provides support for the controlled atten-
tion hypothesis, which posits that tasks which are more mundane and
less engaging are more severely affected by poor sleep (Lim & Dinges,
2010).
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BEHAVIORAL SLEEP PROBLEMS IN CHILDREN
WITH ADHD: CROSS-SECTIONAL ASSOCIATIONS
WITH PARENTING AND SLEEP HYGIENE
JIE CHENG SONG4, HARRIET HISCOCK3,2,1, EMMA SCIBERRAS3,2,1,
TIBOR SCHUSTER3

1Department of Paediatrics, University of Melbourne, Melbourne, Victoria,
Australia, 2Centre for Community Child Health, Royal Children’s Hospital
Melbourne, Victoria, Australia, 3Murdoch Childrens Research Institute,
Melbourne, Victoria, Australia, 4Clinical Epidemiology and Biostatistics
Unit, Murdoch Childrens Research Institute, Melbourne, Victoria,
Australia, 5Faculty of Medicine, Dentistry and Health Sciences, University
of Melbourne, Melbourne, Victoria, Australia

Background: Sleep problems are common in children with attention
deficit hyperactivity disorder (ADHD) and are typically behavioural in
nature. Contributing factors include stimulant medication use and inter-
nalising and externalising comorbidities. However, little is known about
other potentially modifiable factors such as parenting style and sleep
hygiene. We aim to examine the association between behavioural sleep
problems and sleep hygiene and parenting in children with ADHD.
Methods: Baseline data from a randomised controlled trial examining
the effectiveness of a behavioral sleep intervention program in 5–13 year
old children with ADHD. Inclusion criteria: diagnosis of ADHD by a
paediatrician and met DSM 5 criteria for ADHD (ADHD Rating Scale IV)
at the recruitment call. Caregivers also needed to report that their child
had a moderate to severe sleep problem. Exclusion criteria: suspected
obstructive sleep apnea; serious medical condition or intellectual dis-
ability (IQ < 70); or child receiving specialised help for their sleep.
Outcome variables included sleep problem subscales of the parent-
reported Children’s Sleep Habits Questionnaire (CSHQ). Multivariable
linear regression was used to establish prediction models for the primary
outcome variables using social demographic information of families as
well as the potential predictor variables sleep hygiene and parenting
style. The predictor variables were measured using a parent-reported
Sleep Hygiene scale (6-items) and parenting behavior scales assessing
warmth (6-items) and consistency (6-items).
Results: One hundred and sixty-nine families completed the survey. For
the sleep outcome measures bedtime resistance and parasomnias, the
prediction models yielded considerable coefficients of determination
(proportion of outcome variance explained about 20%). The main
explanatory factors for bedtime resistance were sleep hygiene, parental
warmth and parenting consistency. The main predictor variables for
parasomnias were parental warmth, ADHD symptom severity and the
presence of comorbidities.
Conclusion: Preliminary results suggest that sleep hygiene and parental
consistency may be important modifiable predictors of sleep problems
in children with ADHD.

043

TOO LONG, TOO SHORT, OR TOO VARIABLE?
VARIABILITY OF DAILY ACTIGRAPHY SLEEP,
PERCEIVED SLEEP QUALITY, AND NEGATIVE
MOOD IN ADOLESCENTS
BEI BEI1,2, JOSHUA WILEY3, NICHOLAS ALLEN4,6,
RACHEL MANBER5, JOHN TRINDER6

1Monash University, Victoria, Australia, 2Royal Women’s Hospital, Victoria,
Australia, 3Mary MacKillop Institute for Health Research, Victoria,
Australia, 4University of Oregan, Oregan, USA, 5Stanford University,
California, USA, 6University of Melbourne, Victoria, Australia

Introduction: Average sleep duration and quality have been extensively
researched in relation to adolescents’ mental health. A small number of
studies in adults have linked higher day-to-day sleep variability to
insomnia and depression. However, the relationship between variable
sleep patterns and adolescents’ mental health remains unexamined.
Methods: 146 adolescents (47.3% male) aged 16.2 ± 1.0 years
(M ± SD) from the general community wore an actigraph that assessed
daily bedtime, risetime, time-in-bed (TIB), and sleep onset latency
(SOL) throughout a two-week vacation with relatively unconstrained
sleep opportunity. Self-report sleep quality (SSQ), negative mood
(symptoms of anxiety and depression), and life stress for this period
were assessed using questionnaires. For each sleep parameter, individ-
uals’ mean values and daily variability were used to simultaneously
predict negative mood with SSQ as mediator. The models were esti-
mated in a purpose-built Bayesian framework, with age, sex, and life
stress included as covariates.
Results: Longer and more variable TIB were both associated with
poorer SSQ (p-values < .01), which in turn, was associated with more
negative mood (p < .01). Similarly, more variable SOL was associated
with worse SSQ (p < .01), which in turn, was associated with more
negative mood (p < .05); the mean of SOL, however, was not signifi-
cantly related to either SSQ or negative mood. Neither variability nor the
mean of bedtime and risetime were significantly associated with SSQ or
negative mood.
Conclusions: During a period of relatively unconstrained sleep oppor-
tunity, higher day-to-day variability of actigraphy TIB and SOL were
associated with greater severity of anxiety and depressive symptoms,
mediated by poorer perceived sleep quality. Significant effects of vari-
ability found in this study were over and above the effect of mean values.
This suggests that unique aspects of sleep/wake intraindividual variabil-
ity are relevant not only to how adolescents perceive sleep quality, but
also sleep-related mood disturbances.

044

PERFORMANCE EVALUATION OF TWO
RESPIRATORY INDUCTANCE
PLETHYSMOGRAPHY (RIP) DEVICES FOR
MEASUREMENT OF RESPIRATORY EFFORT
DURING SLEEP
ADAM ROSSELY1,2, PETER ROCHFORD1,2, TOM CHURCHWARD1,2,
ELISA SAN PEDRO1,2, JULIE TOLSON1,2

1Institute for Breathing and Sleep, Heidelberg, Victoria, Australia, 2Austin
Health, Heidelberg, Victoria, Australia

Introduction: This study investigated whether there were any differ-
ences in signal quality and measurement performance between the
Compumedics (Melbourne, Australia) semi-circumferential, and the
Protech (U.S.A) fully circumferential RIP devices, since anecdotal
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evidence suggests that the latter produces a less noisy, more reliable
signal during overnight PSG.
Method: Simultaneous recordings from both devices were made in 21
patients (17 males and 4 females) referred for a routine clinical PSG. The
recordings were divided into 10 minute epochs and each epoch catego-
rised as follows; 1 = both bands noisy and uninterpretable, 2 = one
band noisy and uninterpretable, 3 = one or both bands noisy, but inter-
pretable, 4 = both bands with clean signals. Preceding testing confirmed
that simultaneous application of the RIP bands did not alter the signals
from either device.
Results:

Table 1
The median percentage and range of analysed epochs in each category of
signal quality

Median Range

Compumedics
1 Both bands noisy and uninterpretable 0 0–4
2 One band noisy and uninterpretable 0 0–42
3 One or both bands noisy, but interpretable 29 0–91
4 Both bands with clean signals 67 0–100
Protech
1 Both bands noisy and uninterpretable 0 0–0
2 One band noisy and uninterpretable 0 0–0
3 One or both bands noisy, but interpretable 0 0–6
4 Both bands with clean signals 100 94–100
N = 21

Discussion: The Protech bands were substantially more reliable for
measurement of chest and abdominal wall movement during
polysomnography compared to the Compumedics bands. We speculate
that this may be due to the fully circumferential design of the
Protech bands resulting in a more reliable measurement of cross sec-
tional area. The Protech bands may also be less susceptible to band
displacement.

045

MALLAMPATI SCORE DOES NOT PREDICT ORAL
APPLIANCE TREATMENT OUTCOME IN
AUSTRALIAN OSA PATIENTS
KATE SUTHERLAND1,2, ANDREW CHAN1,2, MEGHAN LEIGH1,
JOACHIM NGIAM1,2, PETER CISTULLI1,2

1Department of Respiratory & Sleep Medicine, Royal North Shore Hospital,
Sydney, Australia, Australia, 2Sydney Medical School, University of Sydney,
Sydney, Australia, Australia

Recently a Japanese study assessed Mallampati score (MS), a simple
measure of oropharyngeal crowding, for utility in prediction of Man-
dibular Advancement Splint (MAS) treatment outcome. In this Japanese
population both a high MS score (oropharyngeal crowding) and BMI
(obesity) independently predicted poor treatment response. A com-
bined MS score of 4 and obesity classification showed good accuracy in
pre-identifying MAS non-responders. As there are likely ethnic differ-
ences in craniofacial structures related to OSA and treatment response,
we aimed to assess MS as a predictor of MAS treatment response in a
predominantly Caucasian Australian population.
Methods: MS (1–4) and BMI were collected from OSA patients
(AHI > 10/hr) before commencing MAS treatment. Patients underwent
an acclimatisation period with a two-piece customised MAS which was
incrementally titrated until level of maximum comfortable limit was
reached. Patients underwent overnight polysomnography with MAS in

situ to determine treatment outcome. Treatment response was defined
stringently as MAS treatment AHI < 5/hr with a 50% reduction from
baseline. MS (>4) and obesity (>30 kgm2) were assessed as predictors of
treatment response using logistic regression.
Results: Data was analysed from 81 patients (37 male, 44 female,
baseline AHI 27.7 ± 16.3/hr, range 10–92.8/hr) with 35% MAS
responders. The majority of patients (65%) had MS = 4 or
oropharyngeal crowding. Responders were less obese than non-
responders (28.0 ± 4.0 vs. 31.2 ± 5.6 kgm2, p = 0.004) but there was
no difference in MS (p = 0.5). There was no relationship between BMI
and MS (p = 0.8). Obesity was predictive of MAS treatment outcome
(odds ratio, 95% CI 3.0, 1.1–7.8, p = 0.013), however MS was not
(p = 0.9). MS did not improve prediction beyond obesity. There was no
difference in relationships between BMI, MS and MAS treatment
outcome between genders.
Conclusions: MS as a measure of oropharyngeal crowding is attractive
as a simple and clinically applicable measure to screen out unsuitable
patients for MAS treatment. However there appear to be ethnic differ-
ences in the relationship between MS and MAS treatment outcome. MS
does not discriminate between MAS treatment responders and non-
responders in an Australian sleep clinic population.

046

A COMPARISON OF METHODS FOR
CLASSIFYING POSITIONAL OBSTRUCTIVE
SLEEP APNOEA
PETER CATCHESIDE1,2, ANDREW VAKULIN1,2,
SARAH APPLETON3, DOUG MCEVOY1,2, NICK ANTIC1,2,
GARY WITTERT3,4, SEAN MARTIN3, JANET GRANT5,
ANNE TAYLOR5, CAROL LANG3, ROBERT ADAMS3

1Adelaide Institute for Sleep Health, Daw Park, South Australia, Australia,
2Flinders University, Bedford Park, South Australia, Australia, 3The Health
Observatory, University of Adelaide, Woodville, South Australia, Australia,
4Freemason’s Centre for Men’s Health, University of Adelaide, Adelaide,
South Australia, Australia, 5Population Research & Outcomes Studies,
University of Adelaide, Adelaide, South Australia, Australia

Introduction: Multiple classification systems exist for defining supine
positional obstructive sleep apnoea (POSA). However, reductions in the
apnoea hypopnea index (AHI) possible via supine-avoidance differ
between classifications according to positional sleep time and AHI cri-
teria. Optimal criteria have yet to be established, and the contribution of
POSA to health outcomes that may benefit from supine-avoidance vs
other OSA treatment options is also unclear. This study examined the
proportion of OSA patients classified as POSA according to available
criteria, the non-supine AHI likely achievable with supine-avoidance
treatment, and if clinical characteristics such as OSA severity and
co-morbidities differ between non-POSA vs POSA groups.
Methods: Male OSA patients newly diagnosed via home
polysomnography (AHI ≥ 10 /hr with AASM alternate criteria, N = 443)
were evaluated from the Men Androgen Inflammation Lifestyle Envi-
ronment and Stress (MAILES, N = 857) study. POSA, non-POSA and
indeterminate (unsure) groups were defined according to; supine
AHI ≥ twice non-supine AHI (Cartwright 1991); supine AHI ≥ twice
non-supine AHI and a normal non-supine AHI (<10/hr) from ≥15 min
in supine and non-supine sleep (Mador 2005); ≥60 min sleep in each
posture (Kulkas 2014); or a normal non-supine AHI from ≥10% of sleep
time in each posture (APOC I Frank 2014). Baseline characteristics and
the odds of POSA vs non-POSA patients exhibiting sleepiness and
hypertension were also examined.
Results & Discussion: The number of patients classified as POSA, and
exhibiting a normal non-supine AHI varied mainly according to sleep
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time criteria (Table). POSA patients showed less severe OSA than non-
POSA or unsure groups, but similar odds of sleepiness and hypertension
vs non-POSA patients regardless of criteria. POSA classification may
warrant consensus refinements based on treatment outcome data.

N (% of 443 OSA)
patients classified

N (%) with non-supine
AHI < 10/hr

POSA non-POSA Unsure POSA non-POSA Unsure

Cartwright 295 (67%) 80 (18%) 68 (15%) 189 (43%) 3 (1%) 0 (0%)
Mador 184 (42%) 162 (37%) 97 (22%) 184 (42%) 3 (1%) 5 (1%)
Kulkas 149 (34%) 114 (26%) 180 (41%) 149 (34%) 3 (1%) 40 (9%)
APOC I 176 (40%) 62 (14%) 137 (31%) 176 (40%) 0 (0%) 16 (4%)

047

THE UTILITY OF CPAP PREDICTIVE FORMULAE
IN AN AUSTRALIAN POPULATION WITH OSA –
A COMPARISON WITH IN-HOUSE CPAP
TITRATION
MICHAEL CHENG1,2, FRANCES CLEMENTS2, RON GRUNSTEIN2,
DEV BANERJEE1,2

1St Vincent’s Hospital, Sydney, Australia, 2Woolcock Institute of Medical
Research, University of Sydney, Sydney, Australia

Introduction: There are several formulae used to predict continuous
positive airway pressure (CPAP) therapy level for patients with obstruc-
tive sleep apnoea (OSA). These may assist CPAP providers where
in-house CPAP titration facilities are scarce. However, there is little
information on whether such predictive models are applicable to an
Australian population.
Methods: Patients with OSA diagnosed on polysomnography under-
went a CPAP titration study which was manually titrated by a trained
sleep technologist. The final CPAP therapeutic level (cmH20) was con-
firmed by the sleep clinician. The following formulae were evaluated –
1)Lee: CPAP = 6.656 + (0.156 × BMI) − (0.071 × minSats) + (0.041
× RDI) + (0.094 × ESS); 2)Hoffstein: CPAP = (BMI × 0.16) + (0.13 ×
NeckCircumference) + (0.04 × AHI) − 5.12; 3)Series: CPAP = (0.193
× BMI) + (0.077 × NC) + (0.02 × AHI) − 0.611; 4)Loredo: CPAP =
30.8 + (0.03 × RDI) − (0.05 × minSats) − (0.2 × MeanSats). Prediction
success was determined if the formulae calculation was within −1 to
+1 cmH20 of CPAP level deemed necessary from the titration study.
Results: 313 patients were in our cohort who underwent CPAP titration
study after diagnostic study. 265 patients had data for application of Lee
formula; 298 for Loredo formula; 280 for Series formula; and 280 for
Hoffstein formula. The % success for the formulae to predict the
required CPAP level as derived from the CPAP titration study were: Lee
32%, Hoffstein 17.5%, Series 37%, Loredo 33%. There was a tendency
towards under-estimation; %cohort >1 cmH2O under-estimated – 51%
Lee; 40% Loredo; 32% Series; and 77% Hoffstein.
Discussion: This study also demonstrated a lack of utility in using
predictive formulae to determine CPAP therapeutic levels with a ten-
dency towards under-estimation. Therapeutic efficacy may be compro-
mised if accurate determination of required CPAP levels to eliminate
sleep disordered breathing is not carried out. However, it may play a role
in assisting a successful CPAP pressure determination.

048

NOVEL METHODS FOR HOME SLEEP
MONITORING: A VALIDATION STUDY OF TWO
COMMERCIAL DEVICES
JARNO TUOMINEN1, KAROLIINA PELTOLA1, KATJA VALLI1,2

1University of Turku, Turku, Finland, 2University of Skövde, Turku,
Finland

Throughout the history of empirical sleep and dream research there has
been the methodological problem of quantifying the structure of sleep in
a natural home setting. The golden standard to be followed has been the
polysomnogram (PSG), the practical usefulness of which, despite its
high reliability and validity, has been hindered by e.g. the slowness of
data gathering, the number of nights spent at the sleep laboratory and
the discomfort caused to the participants, high financial costs, and
before all the effect of the laboratory environment on the ecological
validity of the structure of sleep and content of dreams. The demand for
novel, home-based, cost-effective and accurate measures for sleep and
dream research is acute, which can be observed in the recent growing
interest into commercially available devices that measure sleep activity
in real-world environments.

After the cessation of production of Zeo sleep monitor in 2013, there
no longer is an affordable, easy-to-use portable brainwave mapping
system validated against a PSG on the market. This presentation will
present the results from comparing the “brain-sensing headband” Muse
(InterAxon) and the offbody ballistocardiography (BCG) measuring
device Beddit against laboratory PSG data for the validity of their sleep
stage differentiation. The applicability and usefulness of these novel
methods will be discussed.

049

OBJECTIVE SLEEPINESS AS MEASURED BY A
MODIFIED OXFORD SLEEP RESISTANCE TEST
(OSLER) CORRELATES WITH SEVERITY OF
SLEEP DISORDERED BREATHING ON
POLYSOMNOGRAPHY
PATRICIA HULLAH, PHILIP O’REILLY, GAVINA COSSA,
RUBY BRILLANTE, LEON LAKS
Concord Hospital, Concord, NSW, Australia

Introduction: Sleepiness can be measured subjectively by the
Epworth Sleepiness Scale (ESS) or objectively by the Maintenance of
Wakefulness Test (MWT) and Mean Sleep Latency Test (MSLT). These
all have limitations. The Oxford Sleep Resistance (OSLER) test is a
simple, easily available objective measure of sleepiness. It involves 4
sleep resistance challenges to derive a sleep latency score and correlates
with the MWT. The purpose of this cohort study is to assess if a single
sleep resistance (modified OSLER) test correlates with the severity of
sleep disordered breathing (SDB) in a patient population being tested
for the disorder, and is potentially more useful than the commonly
performed ESS.
Methods: A modified OSLER test and ESS were performed on consecu-
tive eligible patients undergoing diagnostic polysomnography (PSG) at
our institution over a period of 5 months. Exclusion criteria included
non-English speaking, cognitive or physical disability, younger than 18
or declining to participate. Baseline data of age, sex and body mass
index (BMI) was collected. Modified OSLER scores were correlated with
indices of severity of SDB on PSG including Respiratory Disturbance
Index (RDI), sleep latency, maximal oxygen desaturation and arousal
index.
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Results: Between July and November 2014, 25 of 52 patients under-
going PSG were eligible. Subjects ranged in age from 29 to 73 (mean
58), 72% were male and BMI ranged from 18–43 (mean 28). Mean ESS
was 9 (2–22) and RDI on PSG was 4.8 (0–66.4). Sleep latency measured
on the modified OSLER test was less than 40 minutes in 56%, in
keeping with objective sleepiness. A t-test analysis revealed a positive
association between failure to complete the modified OSLER test and
increasing RDI (p < 0.04). There was no statistically significant associa-
tion between the modified OSLER test and the ESS or other indices
measured on PSG. The ESS did not correlate with any measures of
severity of SDB.
Conclusion: The correlation between an abnormal modified OSLER
test and increasing RDI supports findings from previous studies, and in
this study was more useful than the ESS. The lack of other associations
may be explained by the overall mild severity of SDB and subjective
sleepiness in our cohort as characterised by the low mean RDI and ESS.
A larger study with participants with more severe sleep disordered
breathing would be needed.

050

NOSE SHAPE ASSESSED BY CRANIOFACIAL
PHOTOGRAPHY REFLECTS NASAL RESISTANCE
IN OSA
MEGHAN LEIGH1,3, KATE SUTHERLAND1,2, ANDREW CHAN1,2,
M. ALI DARENDELILER4, PETER CISTULLI1,2, AHMAD
BAMAGOOS1
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Introduction: Craniofacial morphological features are a recognised risk
factor for OSA. We have previously shown that craniofacial analysis by
quantitative photography has utility in the prediction of OSA. Facial
dimensions may reflect OSA risk as they capture phenotypic informa-
tion about upper airway structure and potentially upper airway func-
tion. High nasal resistance is known to contribute to OSA. We
hypothesised that the external structure of the nose may capture infor-
mation about functional aspects of the nasopharyngeal airway and OSA
severity.
Methods: Calibrated frontal and profile photographs were taken of OSA
patients (AHI > 10/hr) participating in an oral appliance treatment
study. Linear nasal measurements were obtained from photo analysis by
calculation from surface nasal landmarks. The nose was assessed by
length (nason-subnasion), width (alare-alare) and shape (length/width
ratio). Inspiratory nasal resistance was calculated by posterior
rhinomanometry in the upright position at a pressure of 100 Pa. Rela-
tionships between nasal dimensions, nasal resistance and AHI were
assessed using Spearman rank correlation.
Results: 84 OSA patients (48 males, 56.21 ± 11.33 years, BMI
29.0 ± 5.22 kg.m−2, AHI 26.77 ± 17.04 hr−1) had a median inspiratory
nasal resistance of 2.715 Pa.cm−3.s−1(Interquartile range, 0.221 –
0.336). Nasal resistance did not correlate with nose length (r = 0.067,
p = 0.54), but did correlate with nose width (r = −0.263, p = 0.015) and
nose shape (r = 0.26, p = 0.0167). Higher nasal resistance therefore
related to a narrow nasal width. There was no relationship between
nasal resistance and AHI (r = 0.07, p = 0.51).
Discussion: Some surface nasal dimensions are related to nasal resist-
ance. This supports the idea that facial phenotyping captures aspects of

internal upper airway structure and function. However, nasal dimen-
sions and resistance were not related to OSA severity.

051

COMPARISON OF THE OSA50, STOP AND
STOP-BANG QUESTIONNAIRES FOR
IDENTIFICATION OF OBSTRUCTIVE SLEEP
APNEA IN A MALE POPULATION COHORT
CHING LI CHAI-COETZER1,2, ROBERT ADAMS3,
SARAH APPLETON3, ANDREW VAKULIN1,2, SEAN MARTIN3,
JANET GRANT3, NICK ANTIC1,2, PETER CATCHESIDE1,2,
ANNE TAYLOR3, GARY WITTERT3, R DOUG MCEVOY1,2

1Adelaide Institute for Sleep Health, Adelaide, SA, Australia, 2Flinders
University, Adelaide, SA, Australia, 3University of Adelaide, Adelaide, SA,
Australia

Introduction: The 4-item OSA50 questionnaire was previously devel-
oped and validated for identifying patients at high risk for moderate-
to-severe OSA in primary care. Its performance in comparison to
alternative OSA screening tools in the general population is currently
unknown. The aim of this study was to compare the performance of
OSA50, STOP and STOP-BANG questionnaires for detecting OSA using
data from a South Australian population cohort of men aged over 40
years who participated in the Men Androgen Inflammation Lifestyle
Environment and Stress (MAILES) sleep sub-study.
Methods: Participants in the MAILES study who had not been previ-
ously diagnosed with OSA and had successfully undergone home
polysomnography (PSG) with complete data to derive responses for the
OSA50, STOP and STOP-BANG questionnaires were included. Receiver
operating characteristic (ROC) curve analyses were conducted to assess
questionnaire performance for detecting moderate-to-severe OSA (PSG
apnoea-hypopnea index [AHI] ≥ 20/hr [American Academy of Sleep
Medicine 2007 alternate criteria]) both alone and in combination with
oximetry1 (≥3% oxygen desaturation index [3%ODI] ≥ 16/hr).
Results: 543 men were included in the analyses. ROC area under the
curve (AUC) values for OSA50, STOP and STOP-BANG questionnaires
were 0.66 (95%CI: 0.61–0.71), 0.61 (0.55–0.66) and 0.65 (0.60–0.71),
respectively. There were no significant differences in ROC AUCs
between the OSA50 and the STOP or STOP-BANG question-
naires. Using an OSA50 questionnaire score cut-point of ≥5 (which
maximised sensitivity with reasonable specificity), a two-step diagnostic
model of screening questionnaire followed by oximetry had a sensitivity
of 73%, specificity of 96%, and 91% of participants were correctly
classified.
Discussion: In a male population cohort, the 4-item OSA50 question-
naire performed similarly to the 8-item STOP-BANG questionnaire in
identifying participants at high risk of moderate-to-severe OSA. The
OSA50 questionnaire combined with oximetry detected moderate-to-
severe OSA with a high degree of accuracy. It may have more appeal as
a screening tool because of its brevity and ease of administration. Its
utility as a screen for OSA in the female population warrants further
study.
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CURRENT SCREENING QUESTIONNAIRES FOR
OBSTRUCTIVE SLEEP APNOEA LACK EFFICACY
IN PATIENTS WITH HIGH RISK CO-MORBIDITIES
KIRK KEE1,2, ELENA VULIKH2, JOHN DIXON2, DAVID KAYE2,
MARKUS SCHLAICH2, JONATHAN SHAW2, PAUL ZIMMET2,
MATTHEW NAUGHTON1

1The Alfred, Melbourne, Victoria, Australia, 2BakerIDI Heart and Diabetes
Institute, Melbourne, Victoria, Australia

Introduction: Sleep apnoea is a common disease which has been asso-
ciated with increased rates of heart attack, stroke and death. Despite
being well recognised as an important co-morbidity in diabetes, heart
failure, resistant hypertension and obesity, it frequently remains
underdiagnosed due to inadequate public and health professional
awareness as well as the lack of a cheap and readily accessible screening
tool.
Methods: We recruited patients who had not been previously investi-
gated for sleep apnoea from the diabetes, heart failure, resistant hyper-
tension and obesity clinics at our institution. Patients were asked to
complete three common screening questionnaires for sleep apnoea
(STOP-BANG, Berlin and OSA50). Patients then had a level 3
(ApneaLink) home sleep study. Studies were reported by a sleep physi-
cian. Studies < 4 hours in duration were repeated. Patients were deemed
to have a positive study if their apnoea-hypopnoea index was ≥15 events
per hour.
Results: We recruited 812 patients; they were 63% male with an
average age of 63 years. They were recruited from the diabetes (68%),
heart failure (6%), resistant hypertension (9%) and obesity (17%)
clinics. Overall, 38% of patient had an apnoea-hypopnoea index ≥15
events per hour. These patients described snoring (73%) and waking
(46%) or being tired (52%) most days of the week. 15% had been told
by partners that they stopped breathing during their sleep and 21%
admitted to falling asleep whilst driving – 34% of whom reported doing
this at least once per month. Screening questionnaires were of limited
value in identifying sleep apnoea in these patients (see table).

Sensitivity Specificity

STOP-BANG > 4 60% 69%
Berlin 75% 38%
OSA50 88% 21%

Discussion: Patients with high-risk co-morbid conditions have a high
prevalence of undiagnosed sleep apnoea despite significant symptoms.
Current screening questionnaires add little value in the diagnosis of
sleep apnoea in these populations.

053

A METHOD TO QUANTIFY END EXPIRATORY
PAUSE IN OBSTRUCTIVE SLEEP APNOEA
PATIENTS
DWAYNE MANN1, STEPHEN WILSON1, SCOTT SANDS2,
BRADLEY EDWARDS3, PHILIP TERRILL1

1University of Queensland, Brisbane, Australia, 2Brigham and Women’s
Hospital and Harvard Medical School, Boston, USA, 3Monash University,
Melbourne, Australia

Introduction: End expiratory pauses are a well-recognised, but poorly
characterised feature within respiratory patterns. They occur as a
normal response to a hyper-ventilatory breath (e.g. sigh), and may
appear innocuously throughout normal tidal breathing. However, the
incidence, duration and association with other respiratory events during
sleep have not been fully elucidated. The objective of this study was to
develop a method that robustly identifies the start and end inspiratory
and expiratory times, and to subsequently quantify expiratory pauses in
noisy clinical nasal pressure data. This method will be applied to char-
acterise the breathing patterns of controls and obstructive sleep apnoea
(OSA) patients.
Theory: Breath detection algorithms typically use zero-crossings to
identify the location of start and end inspiratory and expiratory times.
However, these can be highly sensitive to noise and ventilatory pause.
We propose a novel method in which inspiratory and expiratory periods
are defined as the minimum time during which 95% of breath volume
is achieved. Expiratory pause is calculated as the difference between the
end of the 95% expiratory period and the commencement of the fol-
lowing 95% inspiratory period.
Methods: All available continuous 5 minute periods of non-REM
sleep with stable breathing (i.e. no scored respiratory or arousal events)
were identified from 10 controls (AHI < 5) and 10 OSA (AHI > 15)
patients. Breath timing was quantified, and the distribution of expira-
tory pause analysed. To adjust for variable breath cycle duration, we
define the pause ratio as the expiratory pause as a fraction of total breath
time.
Results: The median expiratory pause duration and median expiratory
pause ratio were higher in controls than OSA patients (0.476 ± 0.051 vs
0.359 ± 0.134 seconds, p < 0.05; and 0.119 ± 0.021 vs 0.086 ± 0.032,
p < 0.05 respectively).
Discussion: The lower expiratory pause ratio in OSA patients may
reflect a compensatory response to high airway resistance which persists
even in periods of stable breathing. Our method provides a platform for
measuring respiratory timing in periods of noisy or variable airflow, and
is likely to improve estimates of derived measurements such as frac-
tional inspiratory time in identifying flow limitation, and precise detec-
tion of apnoea onset.

054

PHYSICIAN-LED POSITIVE AIRWAY PRESSURE
ACCLIMATISATION REGISTRY: A QUALITY
ASSURANCE PROGRAM ENHANCES OUR
UNDERSTANDING TO THERAPY SUCCESS
H-C CAROL HUANG, ROSIANNA WEE
Canberra Hospital, Woden, ACT, Australia

Background: Sleep disordered breathing is common in the adult popu-
lation and positive airway pressure (PAP) therapy is often prescribed.
There is little literature on best practice to acclimatise patients to PAP
therapy. We use a physician-led multi-disciplinary brief intervention
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model. The PAP acclimatisation registry was established to assist in
clinical care and assess program characteristics.
Methods: Patients acclimatising to PAP at the Canberra Hospital were
given education prior to issuing a loan machine. Patients were asked to
attend fortnightly clinic led by a qualified sleep physician. All patient
characteristics including demographic, sleep study and clinic visit data
were entered during patient contact. The registry data from all patients
over 36 month period was examined retrospectively.
Results: 475 patients were acclimatised to PAP therapy over 36 month
period. 67% of patients were male with mean age of 55.3 years and BMI
of 34.6 kg/m2. The mean AHI was 42/hr. 93% were naive to PAP
therapy. Most (92%) were commenced on Auto-titrating CPAP. The
mean duration of acclimatisation is 51 days with an average of 4.9 clinic
visits. Waiting time to start PAP has decreased significantly over the
study period. Overall PAP acceptance rate was 77% and remained stable
over the study period. Patients commencing on bi-level ventilation are
older and have shorter waiting time, but acceptance rate is similar
(82%). Early PAP usage appears to be the main determinant of PAP
acceptance (p < 0.0005) and early usage over 2 hours is associated with
high rate of PAP acceptance. Mask interface selection, early mask leak,
referring physician or continuity of sleep physician care during the
program did not significantly alter PAP acceptance.
Conclusion: Physician-led PAP acclimatisation results in high PAP
acceptance with early PAP usage being the main determinant. Our
program characteristics appear to be stable over 36 months apart from
decreasing waiting time. Patients who sees more than one sleep physi-
cian during the program have similar PAP acceptance to those who see
the same sleep physician. The registry provided insight to overall per-
formance of the program and allows clinicians to assess the effect of
program modifications in the future with ease.
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CASE REPORT: EFFICACY OF AVERAGE
VOLUME-ASSURED PRESSURE SUPPORT (AVAPS)
BI-LEVEL POSITIVE PRESSURE VENTILATION IN
THE TREATMENT OF CONGENITAL CENTRAL
HYPOVENTILATION SYNDROME (CCHS)
MEOW CHEONG YAW1, RAJEEV RATNAVADIVEL1,2,
RICHARD LEE1,2

1Gosford Hospital, Gosford, NSW, Australia, 2University of Newcastle,
NSW, Australia, 3Woodcock Institute of Medical Research, Glebe, NSW,
Australia

Congenital central hypoventilation syndrome (CCHS) is a rare disorder
with failure of autonomic control of respiration. It is associated with
PHOX2B gene mutations and characterised by diminished respiratory
drive during sleep, with negligible ventilatory sensitivity to hypoxia and
hypercapnia. Various modalities have been used to treat CCHS, includ-
ing tracheostomy, non-invasive positive pressure ventilation, and dia-
phragmatic pacing, but the best mode of ventilatory support remains
unknown.

This is a case report of a 46 year old female diagnosed with CCHS as
a child with confirmed PHOX2B gene mutation and a family history of
CCHS. Despite treatment with bi-level positive airway pressure (Bilevel
PAP) ventilation via tracheostomy since childhood, she developed
severe pulmonary hypertension (RVSP 107 mmHg), secondary poly-
cythaemia and cor pulmonale secondary to chronic hypoxia. She had
persistent symptoms of poor quality sleep. Overnight oximetry on
Bilevel PAP ST mode (IPAP 22, EPAP 10, back up rate of 14/minute)
showed significant periods of oxygen desaturation. The treatment was
subsequently changed to AVAPS Bilevel PAP (empirical target tidal
volume 420 mls, EPAP 8, minimum IPAP 16 and maximum IPAP 30,
back up rate of 14). The treatment was well tolerated with improved
compliance. Overnight oximetry showed excellent control, associated
with improvement in symptoms and pulmonary hypertension (RVSP
50.1 mmHg). To our knowledge, this is the first case report of successful
application of AVAPS Bilevel PAP treatment in CCHS.
Key words: Congenital central hypoventilation syndrome; Ordine syn-
drome; Central Apnoea; PHOX2B; AVAPS
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PERFORMANCE CHARACTERISTICS OF 3
TRANSCUTANEOUS CO2 (TCCO2) ELECTRODES
NICOLE UYS, TOM CHURCHWARD, FERGAL O’DONOGHUE,
WARREN RUEHLAND PETER ROCHFORD
IBAS, Heidelberg, Victoria, Australia

Sentec (Therwil, Switzerland) recently released a new transcutaneous
electrode with claimed improved performance. There is, however,
limited published data comparing the performance of the V-sign elec-
trode (Sentec) with two Radiometer (Copenhagen, Denmark) elec-
trodes: model 54 (gold) and model E5260 (green).
Aims: To evaluate 1) accuracy, 2) calibration stability, 3) response time
and 4) equilibration time of the Gold, Green and Sentec electrodes.
Methods: Accuracy and calibration stability data were obtained using
polysomnography (PSG) incorporating tcCO2 monitoring using all
three electrodes and arterial blood gas sampling evening and morning,
in 8 participants. Accuracy was expressed as the difference between
transcutaneous and arterial CO2 values (ΔCO2tc-a), and calibration
stability as the change in ΔCO2tc-a, from evening to morning. Equili-
bration and response times were measured in a separate experiment in
4 normal subjects. Equilibration time was measured as the time from
electrode application to 95% of the stabilised value, during stable
breathing. Response times (5–95%) were measured from a step change
in CO2 obtained by sudden recovery from re-breathing.
Results: Evening PaCO2 was 43 (34–48) mmHg (median(range)).

Accuracy (mmHg)

Gold (n = 8) Green (n = 8) Sentec (n = 8)

Median Range Median Range Median Range

Evening −0.5 −4 +3 6.0 −1, +10 0.5 −3, +3
Morning 0.5 −5, +4 4.5 −18, +11 1.0 −2, +20

Calibration stability
(mmHg)

0.0 −5, +3 −1.0 −17, +2 1.0 −3, +22

Gold (n = 4) Green (n = 4) Sentec (n = 4)

Median Range Median Range Median Range

Equilibration
time (sec)

349 304, 405 158 134, 220 388 352, 422

Response time
(sec)

210 162, 255 117 51, 144 161 84, 258

Conclusion: Both the Sentec electrode and Radiometer gold electrode
were more accurate than the Radiometer green electrode. The Radiom-
eter green electrode had substantially shorter equilibration and response
times. The implications of slow response times on PSG measurements of
tcCO2 require further investigation.
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AN UNEXPECTED RESPONSE TO CHANGE OF
INTERFACE
TERESA SHIRLAW1, BRETT DUCE1,2, CRAIG HUKINS1,3

1The Princess Alexandra Hospital, Brisbane, Queensland, Australia,
2Queensland University of Technology, Brisbane, Queensland, Australia,
3University of Queensland, Brisbane, Queensland, Australia

Introduction: There are an increasing number of reports about the
difference in optimal positive airways pressure between an oro-nasal
interface and a nasal interface. We present a recent case of a patient who

underwent a continuous positive airways pressure (CPAP) titration
study. Two different oro-nasal interfaces were used on this patient with
a clear difference in the titrated pressure of at least 9 cm H2O.
Methods: The patient had been using CPAP therapy since 1998 and
required a mask re-fit to replace his mask which had deteriorated. He
was fitted by an experienced sleep scientist with a ResMed AirFit F10
large oro-nasal mask and prescribed this mask prior to the sleep study.
He subsequently purchased a ResMed Quattro Air large oro-nasal mask
from a supplier, and then proceeded to the sleep study. These two masks
have the same cushion, but have different frames.
Results: The study was commenced with the ResMed Quattro Air large
oro-nasal mask and pressures were increased to 20 cm H2O. Persistent
frequent obstructive apnoeas in supine sleep were observed at this
pressure. He was then changed to the ResMed AirFit F10 large oro-nasal
mask and his obstructive sleep apnoea was well controlled in supine
rapid eye movement (REM) sleep at 11 cm H2O.
Discussion: The two interfaces use the same cushion, but have different
anchoring points due to the different structure and shape of the mask
frames and headgear attachment. The ResMed Quattro Air has a fore-
head support and the majority of the headgear adjustment is via the
lower straps. When this interface was used leak started to become an
issue at higher pressure despite adjustment of the headgear. The ResMed
AirFit F10 has no forehead support and a greater adjustment is provided
by the upper headgear straps. Differences in the upper airway mechan-
ics have been proposed to explain reported differences in optimal pres-
sure between an oro-nasal mask and a nasal mask. This case suggests
that posterior force applied to the mandible may also result in obstruc-
tion of the upper airway. Laboratory titration of optimal pressure
is specific to the interface used, and this needs to be taken into
consideration.

059

ESTIMATING THE RESPIRATORY AROUSAL
THRESHOLD FROM ROUTINE
POLYSOMNOGRAM
PHILIP TERRILL1,2, BRADLEY EDWARDS3,2, ANDREW WELLMAN2,
SHAMIM NEMATI4,2, ROBERT OWENS2, JAMES BUTLER2,
ATUL MALHOTRA5,2, SCOTT SANDS2

1The University of Queensland, Brisbane, Queensland, Australia,
2Brigham and Women’s Hospital and Harvard Medical School, Boston,
Massachusetts, USA, 3Monash University, Melbourne, Victoria, Australia,
4Emory University, Atlanta, Georgia, USA, 5University of California, San
Diego, California, USA

Background: The threshold level of ventilatory drive that causes arousal
from sleep (respiratory arousal threshold) is an important non-
anatomical physiological trait which contributes to the presence and
severity of obstructive sleep apnoea (OSA). As such, it is a potential
therapeutic target in a subset of patients. However, existing methods of
estimating arousal threshold require additional procedures and equip-
ment (i.e. CPAP drops and pneumotachograph), and/or instrumentation
(i.e. epiglottic or oesophageal catheter) and are thus impractical for
application to the clinical environment. The objective of this study was
therefore to develop a method of estimating the arousal threshold using
only data available from a clinical polysomnogram.
Theory: We recently developed a method of estimating ventilatory drive
from spontaneous breathing patterns by fitting a chemoreflex model to
periods of unobstructed breathing during sleep. The model provides an
estimate of ventilatory drive (as a fraction of eupnoea during sleep) on
a breath-by-breath basis. The arousal threshold is calculated as the value
of ventilatory drive immediately preceding the occurrence of a scored
arousal event.
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Method: 28 OSA patients underwent an overnight physiological study
which included the measurement of arousal threshold using the CPAP
drop technique and pneumotachograph; and a separate conventional
overnight polysomnogram where arousal threshold was measured using
our novel method, without intervention and using standard nasal pres-
sure monitoring.
Results: There was a good correlation between arousal threshold meas-
ured using the physiological technique and our novel method (R = 0.73,
P < 0.001).

Discussion: This method complements our previous work, and it is
now possible to measure both loop gain and arousal threshold using
conventional clinical polysomnogram. This method is an important step
towards phenotyping in the clinical environment.
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TEMPORAL ASSOCIATION BETWEEN
TRANSIENT AROUSALS AND LIMB MOVEMENT
DURING SLEEP
MARNIE L. LAMPRECHT1, PHILIP I. TERRILL1,
GORDON WILLIAMS2, ANDREW P. BRADLEY1

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

Introduction: Actigraphy has been increasingly used for remotely
assessing sleep quality in children with symptomatic sleep apnoea.
However, actigraphy falsely identifies periods of movement during sleep
as wakefulness, resulting in poor specificity for sleep. Given that tran-
sient arousals during sleep may manifest as body/limb movements, we
hypothesised that arousal events may partly explain these falsely
detected wake epochs; and conversely, that limb movement may predict
arousal events.
Method: Thirty otherwise healthy children (5–16 years, 21 male, AHI
0–16.9) with suspected sleep apnoea were studied using full
polysomnography and raw tri-axial accelerometry measured at the
wrist, synchronised to within 0.1 s of the polysomnogram. Movement
segments were automatically detected using a custom routine. The
duration and proportion of arousal events that were associated with
movement were then analysed.

Results: 67.5% of arousals had an associated wrist movement. These
arousal events were longer than events without movement (12.2 s vs.
7.9 s, p < 0.01). 17.5% of movements during sleep occurred during an
arousal event. These movements were longer than other movements
during sleep (9.9 s vs. 2.7 s, p < 0.01), but similar to those during wake.

Discussion: Arousal-related movements likely contribute to a high
activity count in the corresponding epoch, which may incorrectly be
scored as wakefulness using conventional actigraphy. Nonetheless, these
epochs are being correctly identified as sleep disturbance. We also note
that sleep movements are significantly shorter than wake and arousal-
related movements. As such, identifying these short movements as sleep
would improve the accuracy of actigraphy-based sleep classification.

Finally, although actigraphy-based measurements cannot reliably
predict all arousal events, actigraphy can likely identify longer events
that may have the greatest impact on sleep quality.
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BODY MASS INDEX AND OBSTRUCTIVE SLEEP
APNOEA: NO EVIDENCE OF A PLATEAU
STEPHEN GYULAY1, MICHAEL HENSLEY1,2

1John Hunter Hospital, Newcastle, NSW, Australia, 2University of
Newcastle, Newcastle, NSW, Australia

Introduction: During the past 36 years the Newcastle Sleep Disorders
Centre (NSDC) has been investigating and treating sleep related breath-
ing disorders. In 2002 and 2008 the NSDC presented data showing
increasing trends in body mass index (BMI) and apnoea + hypopnoea
index (AHI) from 1987 to 2001 and 1987 to 2007. The current study
continued the analysis a further 7 years to 2014.
Aim: To see if the previously reported increasing trends in gender, BMI
and AHI have continued.
Study Design: Retrospective multiple cohort study of all patients 17
years and older, investigated with polysomnography to rule out sleep
disordered breathing (SDB) from 1987 to 2014. The data were obtained
from our polysomnography database without reference to individual
medical records. Demographic data (age, height, weight and gender)
and AHI were analysed.
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Results: The previous results from 1987 to 2001 were from a popula-
tion of 9,335 and 2002 to 2007 5,315 subjects. From 2008 to 2014 a
further 7,136 patients were added to the analysis.
N = 21,786. The number of patients ranged from 177 in 1987 to 1194
in 2014.

Year(n)

Mean Weight, BMI Severity of SDB

Weight,SD (Kg) BMI,SD (Kg/m2) mean AHI,SD %SDB ≥ 30

1987(177) 87.3, 16.7 (76.2F) 29.9, 5.2 (30F) 18.9, 26.7 (11.3F) 22.4
2001(1013) 95.0, 22.2 (86.1F) 32.6, 7.2 (32.8F) 18.7, 25.5 (8.5F) 20.5
2007(855) 97.0, 24.7 (88.9F) 33.3, 7.9 (33.9F) 25.3, 27.0 (17.3F) 29.3
2014(1194) 103.6, 27.2 (97.8F) 36.4, 9.3 (37.2F) 29.7, 30.3 (22.3F) 35.2
t statistics p < 0.0001 p < 0.0001 p > 0.0001 p > 0.0001

Discussion: Body weight has further continued to increase from 2008
to 2014. Since 1987 females have increased in mean weight by 21.6 Kg
while men 18.6 Kg. The proportion of females has increased from 19 to
45%. Along with the rise in obesity the severity of sleep disordered
breathing has also significantly increased (AHI 18.9 to 29.7 events/
hour). With obesity rising in the general community, our ability to
diagnose and treat this disease will be increasingly difficult.
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RELATIONSHIP BETWEEN OBSTRUCTIVE SLEEP
APNEA (OSA) AND CHRONIC KIDNEY DISEASE
(CKD)
ROBERT ADAMS1, SARAH APPLETON1, ANDREW VAKULIN2,
CAROL LANG1, ANNE TAYLOR1, NICK ANTIC2, PETER
CATCHESIDE2, DOUG MCEVOY2, GARY WITTERT1

1The University of Adelaide, SA, Australia, 2The Adelaide Institute of Sleep
Health, SA, Australia

Introduction: Clinic studies have suggested a link between OSA and
chronic kidney disease (CKD), but the only population-based study was
in older adults (mean age 73 y) and did not show an independent
association. We determined the association of OSA, CKD and
co-morbidities in a community-based population of middle-aged and
older men.
Methods: A random sample of men without a previous diagnosis of
OSA (n = 837) from the Men Androgens Inflammation Lifestyle Envi-
ronment and Stress (MAILES) Study (a population cohort) undertook at
home 8-channel polysomnography (PSG). Extensive biomedical and
questionnaire based assessment of risk factors, and comorbidities
occurred. Renal function was classified using the Cockcroft-Gault equa-
tion to calculate glomerular filtration rate (GFR, ml/min/1.73 m2). CKD
was defined as a GFR < 60 (stage 3).
Results: CKD occurred in 3.5% (n = 28) while 21.6% (n = 173)
showed a GFR 60–89 (stage 2), similar to National Health Survey
figures. Mean age of the cohort was 58 yr (standard deviation = 11).
CKD was not significantly associated with OSA (p = 0.59) and occurred
in 3.1% (n = 12) of men without OSA [apnoea hypopnea index (AHI)
<10] compared with 3.8% (n = 16) in men with OSA (AHI ≥ 10). OSA
was present in 57.1% (n = 16) of those with CKD compared to 52.0%
(n = 402) of those without CKD. No significant relationship was seen for
measures of nocturnal hypoxemia including oxygen desaturation index
(ODI) > 16/hr or total sleep with oxygen desaturation <90% (TST90)
<4% (75th percentile). When CKD stages were considered, GFR 60–89
was significantly more common in men with OSA [26.6% (n = 111)]
than those with no OSA [16.2% (62)]. In multinomial regression analy-
sis adjusted for age and hypertension, OSA was associated with GFR

60–89 [odds ratio (OR), 95% confidence interval (CI)]: 1.6 (1.1–2.3),
p = 0.02, but not GFR < 60: 1.1 (0.5–2.4). ODI > 16 and TST90 > 4%
showed no significant associations with GFR 60–89.
Conclusion: Impaired renal function (GFR 60–89) but not CKD, was
associated with OSA, an unselected, community-dwelling sample of
middle-aged and older men. The number of men with CKD is a study
limitation.
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INCREASING VENTILATORY REQUIREMENTS IN
A PATIENT WITH DUCHENNE MUSCULAR
DYSTROPHY – THE HEART OF THE MATTER
SHEILA SIVAM1,2, TIMOTHY ECHEVARRIA1,2, BRENDON YEE1,2,
AMANDA PIPER1,2

1Royal Prince Alfred Hospital, Camperdown, NSW, Australia, 2University
of Sydney, Sydney, NSW, Australia

Introduction: Duchenne Muscular Dystrophy (DMD) is associated with
the development of progressive respiratory failure due to increasing
muscle weakness, ineffective cough, sleep disordered breathing, noctur-
nal and subsequently daytime hypoventilation. With this natural pro-
gression, the requirement for non-invasive ventilation is expected to
increase over time. Cardiomyopathy and/or arrhythmias are also known
complication, for which annual cardiac assessment is recommended
after 10 years of age. Insidious development of cardiac failure may occur
however despite normal examinations the year prior, as demonstrated in
our patient here.
Case Summary: A 21 year old man with DMD was admitted with
dyspnoea and palpitations. Prior to admission, he required gradually
increasing ventilatory support without evidence of an active respiratory
tract infection or overt cardiac failure. The last echocardiogram (ECHO)
performed 8 months ago was within normal limits. His admission chest
x-ray now demonstrated bilateral moderate pleural effusions and
cardiomegaly. Other than diuresis, cardio-protective medications were
initiated. The patient improved initially however later deteriorated once
again when he developed bilateral pneumothoraces. Throughout his
admission, he continued routine use of mechanical ex-sufflation until
the pneumothraces were detected. This was managed conservatively on
the ward, while on NIV. After careful follow up over 6 months, his
pneumothoraces have resolved and his cardiac function has improved.
Discussion: A high index of suspicion is necessary to diagnose cardio-
myopathy in DMD patients with progressive respiratory failure without
overt signs of cardiac failure. The use of cough assist devices and the
development of pneumothoraces, have been previously reported. Con-
servative management of pneumothoraces while on near continuous
NIV can result in a good outcome for selected patients. Careful gradual
reintroduction of cough assist manoeuvres will be necessary.
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ANTIDEPRESSANT MEDICATION ALTERS THE
SENSITIVITY OF THE CIRCADIAN SYSTEM
TO LIGHT
ELISE MCGLASHAN1, LAWRENCE SANJAY NANDAM2,1,
SEAN CAIN1

1Sleep and Circadian Medicine Laboratory, Monash University, Melbourne,
Victoria, Australia, 2The Queensland Brain Institute, University of
Queensland, Brisbane, Queensland, Australia

Patients with depression almost invariably experience disturbances in
their sleep-wake cycle, frequently indicative of an underlying dysfunc-
tion in the internal clock. This dysfunction is often characterised by a
misalignment of the clock with the external environment, suggesting an
abnormal response of the clock to external cues such as light. Though
circadian disturbances typically subside when depression is successfully
treated with antidepressant medication, the mechanism by which this
occurs is unknown. The most commonly prescribed antidepressant,
Citalopram, has been shown to significantly alter the sensitivity of the
circadian system to light in animal models, increasing sensitivity in
diurnal animals while decreasing sensitivity in nocturnal animals.
Should this also be the case in humans, it could explain how antide-
pressant medications result in resynchronisation of the circadian system
in patients with depression. This, however, has not been studied.

In a proof of concept study, we examined the effect that a single dose
of the selective serotonin reuptake inhibitor (SSRI) Citalopram (30 mg),
has on the sensitivity of the circadian system to light in a group of
healthy men. The trial had a between-subjects, placebo-controlled,
counterbalanced design, and included a dark control. Participants were
required to maintain a consistent sleep-wake schedule for a minimum of
one week prior to each of three test sessions, which occurred one week
apart.

During the first of these sessions, baseline melatonin under dim-light
conditions (<1 lux) was assessed. On the subsequent two test sessions
participants were exposed to lighting of ∼400 lux and took either a
single dose of Citalopram or a placebo on each occasion. Melatonin
suppression was calculated by comparing each of the active conditions
(placebo or Citalopram with light) to the dim-light baseline. We dem-
onstrated an increase in melatonin suppression of up to 40% after
administration of Citalopram. This increased sensitivity may result in
normalisation of the circadian response to light in patients who are
hyposensitive, or, may result in increased circadian disturbances in
those who have either a normal or hyper-responsive clock. Disturbances
of the circadian system are implicated in the severity and duration of
depressive episodes. Therefore, understanding the way in which anti-
depressants influence entrainment may allow us to predict treatment
outcomes early.
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CIRCADIAN MELATONIN AND TEMPERATURE
TAUS IN DELAYED SLEEP-WAKE PHASE
DISORDER AND NON-24-HOUR SLEEP-WAKE
DISORDER PATIENTS
GORICA MICIC1, NICOLE LOVATO1, MICHAEL GRADISR1,
HELEN BURGESS2, SALLY FERGUSON3, LEON LACK1

1Flinders University of South Australia, Adelaide, South Australia,
Australia, 2Rush University Medical Center, Chicago, Illinois, USA,
3Appleton Institute, Central Queensland University, Adelaide, South
Australia, Australia

Introduction: We investigated the period lengths (i.e.,taus) of the
endogenous core body temperature rhythms and melatonin rhythms in
Delayed Sleep Phase Disorder (DSPD) and non-24-hour sleep-wake
disorder (non-24) compared to normally-entrained individuals .
Methods: A community-based sample was recruited including 26
DSPD participants who met diagnostic criteria (17m, 9f, age:
21.85 ± 4.97 years) and 18 controls (10m, 8f, age: 23.72 ± 5.10 years).
Additionally, 4 full-sighted patients (3m, 1f, age: 25.75 ± 4.99 years)
were diagnosed with non-24 and included as a discrete study group.
Circadian rhythms were measured during a 80-hour ultradian modified
constant routine consisting of 80 ultra-short 1-hour ‘days’ in which
participants had 20-minute sleep opportunities alternating with 40
minutes enforced wakefulness. Using ingested core temperature cap-
sules, minute temperature recordings were averaged to obtain hourly
data points. Salivary melatonin concentration was assessed half hourly
to determine time of Dim Light Melatonin Onset at the beginning and
end of the 80-hour protocol.
Results: DSPD participants had significantly (p = .03, d = 0.70) longer
melatonin taus (24 h34 m ± 17 m) than controls (24 h22 m ± 15 m).
These results were further supported by longer temperature rhythm taus
in DSPD (24 h34 m ± 26 m) relative to controls (24 h13 m ± 15 m;
p = .01, d = 0.80). Non-24-hour patients had even longer melatonin
(25 h ± 19 m) and temperature (24 h52 m ± 17 m) taus than both
DSPD (p = .007, p = .06, respectively) and control participants
(p < .001, p = .02, respectively).
Discussion: Longer taus of circadian rhythms may contribute to the
DSPD patients’ persistent tendency to delay, with their frequent failure
to respond to treatment, and relapse following treatment. Outcomes of
this study support the use of a vigorous and lengthy chronobiologic
treatment including early evening exogenous melatonin and morning
bright light therapy to keep DSPD patients entrained at their earlier
socially necessary sleep times. DSPD is likely to also transpire from other
aetiologies, thus treatments addressing alternative aetiologies are impor-
tant to consider in treatment.
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ESTIMATING CORE BODY TEMPERATURE
MINIMUM IN PATIENTS WITH DELAYED SLEEP
PHASE DISORDER USING DIM-LIGHT
MELATONIN VARIABLES AND SELF-REPORTED
SLEEP TIMING
NICOLE LOVATO1,2, GORICA MICIC1, LEON LACK1,2

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

Introduction: The efficacy of Bright Light Therapy and melatonin
administration for Delayed Sleep Phase Disorder (DSPD) is contingent
upon an accurate clinical assessment of circadian phase. Assessment of
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the timing of core body temperature provides the most accurate indi-
cation of circadian phase, but is costly, time consuming and not clini-
cally viable. The present study investigates whether more cost-effective
and convenient estimates of circadian phase, including dim-light
melatonin variables and self-reported sleep timing, can be used to
estimate circadian phase derived from core body temperature in DSPD.
Method: Twenty-four individuals (male = 17; mean age = 21.96,
SD = 5.11) with DSPD were selected on the basis of ICSD-3 criteria.
Core body temperature minimum (cBTmin), dim-light melatonin onset
(DLMO), offset (DLMoff) and the midpoint of the melatonin secretion
period (DLMmid) were determined from the first 24-hours of a larger
80-hour constant laboratory ultradian routine which consisted on ultra-
short ‘1 hr days’, with alternating 20-min sleep opportunities and
40-min of enforced wakefulness. Hourly averages of core body tempera-
ture were derived from minute recordings, while salivary melatonin was
sampled at half-hourly intervals. Subjective sleep timing was assessed
using a seven-day sleep/wake diary and various questionnaires kept by
participants immediately prior to the laboratory session.
Results: Significant positive correlations were observed between cBTmin

and DLMO (r = .67), DLMOmid (r = .69), DLMoff (r = .61), sleep diary
reported sleep onset (r = .50), midsleep (r = .56), wake up (r = .53), and
get up time (r = .56). Regression equations revealed cBTmin was esti-
mated within ± 1.5 hrs of measured cBTmin most accurately by DLMO
(83% of the sample) followed by midsleep variables (DLMOmid 79%,
and midsleep 75% of the sample) and to a lesser extent using other
self-reported sleep timing variables (67–33% of the sample).
Discussion: These findings suggest dim-light melatonin variables and
self-reported sleep timing can be used clinically to estimate the timing of
core body temperature minimum in DSPD.
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INCREASED SENSITIVITY OF THE CIRCADIAN
SYSTEM TO LIGHT IN PRE/MID PUBERTAL
ADOLESCENTS
ANGUS BURNS1, STEPHANIE CROWLEY4, SEAN CAIN1,
CHRISTINE ACEBO2, MARY CARSKADON2,3

1Monash University, Melbourne, Victoria, Australia, 2Brown University,
Providence, Rhode Island, USA, 3University of South Australia, Adelaide,
South Australia, Australia, 4Rush University, Chicago, Illinois, USA

Human adolescence is characterised by pubertal maturation and
marked changes in sleep-wake patterns. The most prominent of these
changes is a delay in sleep timing that persists into late puberty. This
delay in sleep timing has been partly attributed to slower build-up of
homeostatic sleep pressure and a delay in the phase of the circadian
timing system. The present study examined whether the response of the
circadian system to light is a mediating factor for delayed timing during
puberty.

The suppression of melatonin in response to low and moderate light
levels was assessed in 38 children classified as pre/mid pubertal (ages
9.1–14.7 years) and 29 as late/post pubertal (ages 11.5–15.9 years) by
Tanner staging. Participants were randomized to either evening or
morning light exposure groups. Each participant attended the labora-
tory on four consecutive nights and were kept in dim light until a single
1-hour experimental light exposure at 23:00 for the evening group
(n = 39) or at 03:00 for the morning group (n = 28). The order of light
conditions was ∼0.1 lux as a baseline condition followed by 15 lux,
150 lux, and 500 lux as experimental conditions. Salivary melatonin
was sampled every 30 minutes.

Relative to 0.1 lux, evening light exposures of 15 lux, 150 lux and
500 lux caused significantly greater suppression of melatonin produc-
tion in pre/mid pubertal adolescents compared to late/post pubertal

adolescents. A significant group difference was not observed in response
to morning light exposure; however, pre/mid pubertal adolescents
tended to show greater suppression.

These results demonstrate that pre/mid pubertal adolescents have a
greater response to evening light, at a biological time when such light
would cause delays in circadian phase. Thus, delays in sleep timing that
endure into late puberty are not likely to be due to an increase in
responsiveness to light during this stage of development. Our findings
do suggest that early pubertal development may represent a period of
high risk for the impact of evening light on circadian rhythms and sleep.

068

PERSONALITY DIFFERENCES IN DELAYED
SLEEP-WAKE PHASE DISORDER AND
NON-24-HOUR SLEEP-WAKE DISORDER
PATIENTS RELATIVE TO HEALTHY SLEEPERS
GORICA MICIC, NICOLE LOVATO, MICHAEL GRADISAR,
LEON LACK
Flinders University of South Australia, Adelaide, South Australia, Australia

Introduction: Based on limited empirical research in the field, Delayed
Sleep Phase Disorder (DSPD) is believed to be caused by a delayed
timing of individuals’ circadian rhythms. However, current knowledge
on the aetiology of DSPD has been doubted due to frequent relapses
following existing forms of treatment. More recently, studies have
emerged suggesting personality factors may contribute to sleeping pat-
terns in DSPD, thus adding to the aetiology of the disorder. The objec-
tive of this study was to further investigate associations between
circadian and personality factors in DSPD as well as non-24 patients
relative to control sleepers. We aimed to build a diagnostic profile to
further aid treatment of circadian rhythm sleep disorders.
Methods: This sample comprised 17 DSPD (age = 21.12 ± 2.76) 10 of
who were male and 7 females, as well as 3 non-24 patients
(age = 21.12 ± 2.76), 2 male and 1 female. Controls consisted of 7
males and 7 females (age = 24.00 ± 4.36). Prior to commencement of an
80-hour modified constant routine, eligible participants’ sleeping pat-
terns were monitored for a week and they completed a personality
questionnaire (NEO-PI-R). An ultradian routine with alternating
20-minute sleep opportunities and 40-minutes of enforced wakefulness
was used to measure the endogenous circadian rhythms.
Results: In line with previous preliminary findings, DSPD patients
reported higher neuroticism scores, and were significantly lower on
extroversion and conscientiousness compared to controls. Furthermore,
our sample showed significantly lower scores on agreeableness com-
pared to controls. Similarly, non-24 showed significant differences in
conscientiousness, extroversion and agreeableness personality dimen-
sions but unlike DSPD, showed no significant differences on neuroti-
cism compared to controls. Personality factors were associated with
phase timings of circadian rhythms as well as sleep measures. However,
they were not associated with significant circadian tau elongations
observed in our patient samples.
Discussion: These findings suggest that DSPD may not only stem from
endogenous circadian abnormalities but personality factors may also
drive lifestyle choices as well as patients’ sleep timing.
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TESTOSTERONE, BASELINE SLEEP, AND THE
IMPACT OF SLEEP RESTRICTION IN HEALTHY
MEN
AMY REYNOLDS1, JILLIAN DORRIAN2, PETER LIU3, HANS VAN
DONGEN4, GARY WITTERT5, LEE HARMER6, SIOBHAN BANKS2

1Central Queensland University, Adelaide, SA, Australia, 2University of
South Australia, Adelaide, SA, Australia, 3University of California, Los
Angeles, Los Angeles, CA, USA, 4Washington State University, Spokane,
WA, USA, 5University of Adelaide, Adelaide, SA, Australia, 6Repatriation
General Hospital, Adelaide, SA, Australia

Introduction: High endogenous testosterone (HighT) and sleep restric-
tion (SR) are both linked to adverse neurobehavioural performance and
mood outcomes. We reported that men with HighT experience greater
degradation in cognitive performance and mood during SR than men
with low endogenous T (LowT) [1]. The underlying mechanism
requires further clarification.
Methods: Fourteen healthy men (mean ± SD, age: 27.4 ± 3.8 y; BMI:
23.5 ± 2.9 kg/m2) participated in the study. Their plasma glucose, lipid
levels, and renal and thyroid function were within normal ranges. Sub-
jects spent eight nights in a live-in, time-isolation laboratory. Two base-
line nights (B1,B2; 10 h TIB: 22:00–08:00) were followed by five days
of sleep restriction (SR1–5; 4 h TIB; 04:00–08:00) and a recovery night
(10 h TIB; 22:00–08:00). Sleep was recorded polysomnographically and
scored visually according to AASM criteria. A battery of tests of cognitive
performance and mood was administered at 11:00, 12:30, 16:30 and
19:30 on B1 and SR5. Subjects were median split by baseline endog-
enous T to form two groups (LowT and HighT). This revealed that men
with HighT exhibited significantly greater degradation in cognitive per-
formance and mood compared to men with LowT [1]. Here we examine
baseline sleep in the HighT and LowT groups.
Results: We performed repeated-measures ANOVA of baseline total
sleep time (TST), with factors for baseline night (B1/B2), group (LowT/
HighT), and their interaction. This yielded a significant effect of group
(F1,12 = 4.63, p < 0.05). The effect of night and the interaction were not
significant. Subjects with HighT obtained more baseline sleep than
subjects with LowT (B1: 531.5 min vs 507.2 min; B2: 548.2 min vs
503.4 min).
Discussion: Men with HighT had more baseline sleep and men with
LowT had less baseline sleep, indicating a potentially causal relationship
between sleep duration and testosterone levels. Men with HighT were
also more adversely affected by SR, as was previously shown. SR to 4 h
TIB per day may have constituted a greater amount of sleep restriction
in the HighT group, which could explain why they experienced a greater
build-up of neurobehavioural impairment during the SR days in this
study.

070

INCREASED VULNERABILITY TO THE EFFECTS
OF ACUTE SLEEP DEPRIVATION ON ALERTNESS
IN WOMEN
PARISA VIDAFAR1, JOSHUA GOOLEY2,4, ERIC CHERN-PIN
CHUA3,2, STEVEN LOCKLEY4,1, SEAN CAIN1,4

1Monash University, Melbourne, Victoria, Australia, 2Duke-NUS Graduate
Medical School, Singapore, Singapore, 3Singapore Institute of Technology,
Singapore, Singapore, 4Harvard Medical School and the Brigham and
Women’s Hospital, Boston, Massachusetts, USA

It is well established that women demonstrate a lower tolerance for shift
work than men. Women working shift work schedules report more
health complaints, have higher absenteeism from work, a higher preva-
lence of sleep disturbances, experience more drowsiness at work and are
more prone to accidents at work than men. In order to further investi-
gate sex differences in shift work tolerance, we conducted a study
comprising 136 healthy men and women during 50-hours of sleep
deprivation while on a constant routine protocol. Participants main-
tained a 16:8 hour wake:sleep schedule for three weeks prior to the
in-lab study.

They then had 3 baseline days in the lab on the same sleep schedule
prior to the 50-hour sleep deprivation schedule, in order to ensure they
were well-rested. During the 50-hour sleep deprivation schedule, par-
ticipants were kept in a constant dim light condition and they were on
a regimen of enforced wakefulness in a semi-recumbent posture. Sub-
jective measures of sleepiness were recorded hourly using the
Karolinska Sleepiness Scale (KSS). Objective alertness was measured
every 2 hours using a visual Psychomotor Vigilance Test (PVT).

Overall, women had significantly more lapses of attention (reaction
times >500 ms) compared to men. This difference was especially
evident during the first biological night. These results indicate that
women are more susceptible to the effects of acute sleep deprivation
relative to men. Our findings suggest that women may require
more intense countermeasures for alertness failure during prolonged
wakefulness.

071

LONG-TERM SLEEP MEASUREMENT:
UNLOCKING THE RHYTHMS OF LIFE
CLAIRE ELLENDER, JOHN SWIECA, DAVID CUNNINGTON
Melbourne Sleep Disorders Centre, East Melbourne, VIC, Australia

Introduction: Non-24-Hour Sleep-Wake Rhythm Disorder (N24SWD)
is characterized by de-synchrony of sleep/wake cycles with sleep phase
periodically in and out of phase with conventional sleep time. Cases are
often misdiagnosed as insomnia or hypersomnia as diagnostic measure-
ments are focused on recording a single night of sleep data.
Methods: A retrospective case series of 3 patients with N24SWD treated
at the Melbourne Sleep Disorders Centre was performed. The medical
records were reviewed and clinical response to therapy recorded.
Results: Case 1 – A 27-year-old man presented with hypersomnia that
was preventing employment, despite years of treatment with strategies
including antidepressants, hypnotics and melatonin. Detailed sleep
history and a visual paper sleep diary (SD) completed for 6 weeks
confirmed a clinical diagnosis of N24SWD. Chronotherapy of morning
blue light therapy using Re-Timer® 30 minutes daily, avoidance of
afternoon blue wavelength light using UVEX® glasses and f.lux® com-
puter application and regimented sleep/wake time was employed,
together with melatonin 2 mg (Circadin®) at 2100. Over time improved
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entrainment of his circadian rhythm was achieved, and modafinil was
added to aid with waking function.
Case 2 – Following ten years of excessive daytime sleepiness, a 24-year-
old man was reviewed. He had previously been diagnosed with chronic
fatigue syndrome and depression, with symptoms leaving him unable to
complete secondary schooling. A SD for 4 weeks confirmed a diagnosis
of N24SWD with no fixed sleep time. Chronotherapy as described in
case 1 was used, resulting in improved daytime function and return to
study.
Case 3 – A 21-year-old man with a history of Asperger’s syndrome
presented with chaotic sleep patterns since childhood. A SD over 6
weeks was consistent with N24SWD, and following the instigation of
both pharmacological and behavioral strategies, had a rapid entrain-
ment in circadian rhythm.
Discussion: A diagnosis of N24SWD can be made using low technology
paper sleep diaries, demonstrating the value of long-term sleep meas-
urement as an adjunct to single-night polysomnography recording. As
technology for long-term sleep measurement evolves, long-term sleep
measurement will be an increasingly valuable tool for understanding,
assessing and managing sleep disorders.

072

CHILDREN’S SLEEP PATTERNS ON DAYS
ATTENDING AND NOT ATTENDING CHILDCARE
SALLY STATON, CASSANDRA PATTINSON, SIMON SMITH,
KYLIE WIHARDJO, KAREN THORPE
1Queensland University of Technology, Brisbane, Queensland, Australia,
2Centre for Child Health Research, Brisbane, Queensland, Australia

Introduction: Across developed nations, over three-quarters of children
attend childcare services in the years prior to school. Despite the nor-
mative reduction in habitual napping for children across the preschool
period, scheduling of naptime is common within childcare through to
school entry. Naptime practices, however, vary substantially ranging
from flexible naptime in which sleep is offered to those who need it, to
over 2 hours of mandatory naptime in which all children must lie down,
regardless of sleep need. This study utilised variation in sleep practices
across childcare centres to examine the effects of mandatory versus
flexible sleep practices on children’s sleep patterns.
Methods: Sleep data was analysed for 43 preschool children (51%
female; aged 45–64 months) recruited from services with mandatory (all
children must lay on their beds for at least 60 minutes without alternate
activities allowed; M = 101 minutes; n = 34 children), or flexible (alterna-
tive activities provided for non-sleeping children; n = 15 children) sleep
practices. Children’s sleep patterns were measured via actigraphy for 14
days, alongside parent diaries. Observations of childcare sleep practices
were measured using the Sleep Observation Measure for Early Child-
hood Education and Care. Analyses examined group differences in
weekly sleep patterns between children attending childcare settings
with mandatory versus flexible naptimes.
Results: 45% of children in the mandatory group only napped on days
when they were attending childcare. Conversely all children who
napped in flexible services also napped on days not attending. Com-
pared to those in the flexible group, children in the mandatory group
napped for longer (Mean dif. = 40 minutes, p < .01) and went to sleep
significantly later (Mean dif. = 37 minutes, p < .01) on childcare nights.
These differences were not found on weekdays not in childcare or
weekends.
Conclusion: This study demonstrates the potential for childcare sleep
practice to impact of on children’s daily sleep patterns. The likely
explanation for our findings is that mandatory naptimes act to reduce
homeostatic sleep drive leading to later onset of night-time sleep. The

findings raise important questions regarding the impacts of mandatory
naptimes and the continuity of sleep practices for children across dif-
ferent care settings.
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SLEEP AND MOOD IN ADOLESCENTS ACROSS
AN ENTIRE SCHOOL TERM: IS SLEEP/WAKE
VARIABILITY IMPORTANT?
SARAH BLUNDEN1, LARISSA CLARKSON1, BREANNA DREW1,
AMELIA SEARLE2, SIOBHAN BANKS3

1Central Queensland University, Adelaide, Australia, 2University of
Adelaide, Adelaide, Australia, 3University of South Australia, Adelaide,
Australia

Adolescents’ sleep is characterised by variable bed and wake times that
often differ between school and non-school days. How this sleep-wake
variability is related to depression, anxiety and stress over time is
unknown. The aim of this study was to assess sleep variability over an
entire school term, and to assess if this sleep variability is related to
depression, anxiety, and satisfaction with life in adolescent males.
Methods: Subjective and objective sleep measures were collected from
49 healthy adolescent males (mean age 15.6 y), over a South Australian
school term including one pre- and one post-school holiday week (80
days in total). Participants completed the Depression Anxiety and Stress
Scale (DASS-21) and a satisfaction with Life measure every week during
the same period. Sleep variability was calculated based on day-to-day
variation in bedtimes and wake times over the week, and between weeks
and weekdays. Partial correlations (controlling for total sleep time) were
used to examine the relationship between mood scores and sleep vari-
ability scores.
Results: Participants slept less than guidelines and less during the week
and school term than during the weekend and holidays. Depression and
anxiety were not associated with variability. However, wake time vari-
ability during non-school mornings was positively correlated with
stress, and bedtime and wake time variability during school nights was
negatively related to satisfaction with life. While effect sizes were mod-
erate, these were no longer statistically significant after adjusting for
multiple comparisons.
Conclusions: Traditionally, sleep duration has been the main sleep
variable identified behind mood and performance deficits in young
people. These data suggest that sleep variability may also play a role,
however further studies with more participants are needed to confirm
this.

074

IMPAIRED ATTENTIONAL CONTROL DIRECTLY
INCREASES REPETITIVE NEGATIVE THINKING
AND INSOMNIA SEVERITY
BRONWYN MILKINS1, ROMOLA BUCKS1, PATRICK CLARKE1,
COLIN MACLEOD1,2

1University of Western Australia, Crawley, Western Australia, Australia,
2Babes-Bolyai University, Cluj-Napoca, Romania

This study examines a) whether attentional bias (AB) for negative infor-
mation (sleep-related or non-sleep-related) and impaired attentional
control (AC) predict insomnia severity (IS), and b) whether these rela-
tionships are mediated by repetitive negative thinking (RNT). One-
hundred-and-twenty young adults (age 20.51 ± 7.26 years) completed
questionnaires assessing sleep quality, a novel computer-based task
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assessing inhibitory and general AC, and an attention probe task assess-
ing AB to sleep-related and non-sleep-related negative information.
Lower levels of inhibitory and general AC predicted greater insomnia
severity, and this effect was fully mediated by heightened RNT. In
contrast, AB to negative information predicted neither insomnia severity
nor RNT, regardless of whether this information was sleep-related or
not.

These findings suggest that impaired attentional control, but not
negative attentional bias, may exacerbate insomnia, by directly increas-
ing RNT which in turn disrupts sleep. Suggestions are made concerning
how this research approach can be extended beyond the laboratory, to
illuminate how insomnia is influenced by attentional processes
that operate during the pre-sleep period, and to evaluate whether train-
ing regimes that enhance attentional control can attenuate insomnia
severity.

075

SLEEP LOSS AND RESPONSE INHIBITION ON AN
EMOTIONAL GO/NO-GO TASK
MELINDA JACKSON1,2, V VIEN LEE1,2, JOHN TRINDER3

1RMIT University, Melbourne, Australia, 2Institute for Breathing and Sleep,
Melbourne, Australia, 3The University of Melbourne, Melbourne, Australia

Introduction: Sleep deprivation is known to increase emotional reactiv-
ity to negative stimuli, however the underlying mechanisms are unclear.
This study examined whether one night of total sleep deprivation
impairs inhibitory control for emotional stimuli.
Method: To date, N = 20 healthy participants (ages 24.9 ± 4.8 y, 6
female) completed an in-laboratory study. N = 8 subjects were
randomized to a sleep control group (SC) and N = 9 subjects were
randomized to a sleep deprivation group (SD). Participants completed
an emotional Go/No-Go task, and the Positive Affect Negative Affect
Schedule at 11:00 h at baseline and after a night of either sleep or sleep
deprivation. The Go/No-go task involved responding to pictures of
happy, fearful and neutral facial expressions. At different time points
throughout the task, instructions were displayed stating which expres-
sions were “go” items (requiring a response) and which were “no-go”
items (requiring withholding of a response). False alarm rates (FA;
incorrect no-go trials) and reaction time (RT) were recorded separately
for each valence category. Analyses involved 2 (group) x 2 (session)
repeated measures ANOVAs to examine the effect of sleep deprivation
on Go/No-Go performance (FA and RT) for each valence category.
Independent samples t-tests were conducted to examine group differ-
ences in subjective affect.
Results: The SD group reported significantly lower levels of positive
affect after sleep deprivation (t(18) = 3.08, p = 0.006). For neutral
expressions, there was trend towards a significant session x group inter-
action for FAs (F(1, 18) = 3.76; p = 0.068) and RT (F(1, 18) = 3.26;
p = 0.088), such that the SD group had a higher FA rate and slower RTs
after sleep deprivation. For happy expressions, there was no significant
session x group interaction for Fas or RT. For fearful expressions, there
was no significant session x group interaction for FAs (p = 0.52),
however there was a trend for RTs to be higher in the SD group in
session 2 (F(1, 18) = 2.55; p = 0.13).
Conclusion: Sleep deprivation led to a decrease in positive affect and
impairment in response inhibition only for neutral stimuli. These results
suggest that sleep loss impedes inhibitory control mechanisms. Further
research is needed to clarify the influence of sleep on emotion-related
impulsivity.
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SLEEP AND COGNITION IN OLDER ADULTS:
DOES DEPRESSION MATTER?
ALIX MELLOR7,3, ROMOLA S BUCKS5, JENNIFER MAUL6,
KATHERINE A SANDERS1, HELEN MCGOWAN4,
FLAVIE WATERS3,2

1School of Anatomy, Physiology and Human Biology, University of Western
Australia, Perth, WA, Australia, 2Clinical Research Centre, Graylands
Hospital, North Metropolitan Health Service Mental Health, Perth, WA,
Australia, 3School of Psychiatry and Clinical Neurosciences, University of
Western Australia, Perth, WA, Australia, 4Older Adult Clinical Research
Unit, North Metropolitan Older Adult Mental Health, Perth, WA,
Australia, 5School of Psychology, University of Western Australia, Perth,
WA, Australia, 6Respiratory and Sleep Department, Princess Margaret
Hospital, Child and Adolescent Health Service, Perth, WA, Australia, 7West
Australian Sleep Disorders Research Institute, Perth, WA, Australia

Introduction: The impact of sleep on cognition is well recognised,
although research in older adults is lacking, as are investigations into
how depression might impact on this relationship.
Method: This study assessed the relationship between sleep (assessed
with actigraphy) and cognitive performance (measured using the
CogState, a computerised battery of tests assessing attention, memory
and executive functioning) in older adults aged 50–78 years with
(n = 10), and without (n = 33) symptomatic depression.
Results: There were associations between sleep-wake patterns and cog-
nition across the whole sample: time spent awake after sleep onset
(WASO) was associated with speed of responding on vigilance tasks
(β = .01, p = .043, R2 = .17, p = .007), and delayed recall accuracy
(β = −.01, p = .023, R2 = .20, p .016); sleep efficiency was linked to
working memory accuracy (β = 0, p = .015, R2 = .09, p = .015). The
impact of depression on the relationship between sleep and cognition
was explored using moderation analysis. Depression was a moderator of
the relationship between sleep-wake patterns and cognition. That is,
there was a different pattern of association of sleep-wake patterns and
cognitive performance depending on depression status. Specifically, in
depressed participants, sleep-wake patterns were linked to speed of
processing on cognitive tasks, whereas in the healthy participants, sleep-
wake patterns were linked to performance accuracy. Overall, depression
impacted on the relationship between sleep and cognition.
Discussion: Given that sleep problems are potentially modifiable risk
factors for cognitive impairment, these findings point to the importance
of assessing sleep in both depressed and healthy older adults.
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THE ROLE OF SLEEP IN THE RECOLLECTION OF
LEARNED FACES
AMANDA SANTAMARIA1, OWEN CHURCHES2, ALEX CHATBURN1,
MARK KOHLER1

1The University of South Australia, Adelaide, South Australia, Australia,
2Flinders University, Adelaide, South Australia, Australia

Memory of human faces is pertinent to social functioning as faces are
one of the most commonly encountered social stimuli, and are unique
in the way that they can convey an abundance of social information
involved in interaction. Sleep is an active process that has been increas-
ingly implicated as important for learning and consolidation for various
types of memories. However, the role of sleep in learning and memory
for social stimuli such as human faces is unclear. The limited number of
studies examining sleep and face recognition show preliminary support
for the role of sleep in the consolidation of social memories, although
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conclusions have typically been confounded by methodological con-
cerns and a lack of objective sleep measurements.

The current study examines whether sleep facilitates recall of faces in
comparison to an equal period of time awake. Sixteen adults aged 19–29
years (14 female) took part in an experimental repeated measures
design, which tested face recognition performance immediately after
learning and at two delayed recall time points, following both a sleep
and wake period. Sleep was quantified using polysomnography in both
conditions. To test memory performance, participants were asked to
identify a set of learned neutral target faces from a set of neutral
distractor faces.

Overall, the number of target faces correctly identified decreased after
periods of wake and sleep. However, participants who had the oppor-
tunity to sleep immediately after learning missed significantly less target
faces compared to those who remained awake when between learning
and delayed recall tests. No specific aspects of sleep architecture were
associated with this performance difference. Spectral power of the
electroencephalography was also assessed to determine correlates with
significant outcomes. Overall sleep does not appear to play a major role
in promoting recollection of learned faces. Yet it does appear to limit
forgetting of relevant social stimuli.

078

SLEEP DEVELOPMENT OVER THE FIRST YEAR
OF LIFE: DOES FEEDING METHOD MATTER?
JACKI HENDERSON, NEVILLE BLAMPIED
University of Canterbury, Christchurch, New Zealand

Introduction: There is much debate on the effect of infant feeding
methods on the development of sleep self-regulation. This study exam-
ines the sleep development between infants who were breastfeed, bottle
fed, or a combination of both over the first year of life.
Methods: Fifty two infant/parent pairs participated in a longitudinal
study. Parents prospectively completed sleep diaries of parent and infant
sleep behaviours for 6 days and nights monthly for 12 months. Infant
sleep patterns were assessed using a Composite Sleep Score (CSS,
Richman, 1981), feeding method was categorised from the sleep diaries.
Results: At age 1 month 89% of the infants were exclusively breast-fed,
decreasing to 65% at 6 months and 42% at 12 months, and 11%
received breast/bottle feeding at ages 1 and 6 months, decreasing to 6%
at 12 months. A bimodal distribution, at 6 months, revealed a group of
infants with the capacity for self-regulated sleep, and a group who did
not. At 6 months more breastfed infants were classified as non-self-
regulated sleepers than regulated sleepers (p < .001). By age 12 months
there were no significant relationship between feeding history and sleep
outcome.
Conclusion: This study is unique in the high number of infants being
breast-fed from birth, and throughout the first year of life. The findings
indicate that at age 6 months a non-self-regulated sleep group com-
prised a significantly higher number of breast-fed infants than in the
self-regulated sleep group but these differences were no longer evident
at 12 months. Infants in both feeding groups demonstrated similar
developmental trajectories in meeting different criteria for sleeping
through the night. These findings indicate there is insufficient evidence
to suggest feeding method as a risk factor in later infant sleep outcome.
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THE RELATIONSHIP BETWEEN SLEEP,
PSYCHOPATHOLOGY SYMPTOMS AND
CORTISOL LEVELS IN ADULTS WITH AUTISM
SPECTRUM DISORDER
EMMA BAKER, AMANDA RICHDALE, AGNES HAZI,
LUKE PRENDERGAST
La Trobe University, Melbourne, Victoria, Australia

Introduction: It has been theorised that hyper-arousal and therefore
both general anxiety and pre-sleep anxiety may underlie sleep problems
experienced by individuals with Autism Spectrum Disorder (ASD);
however there is no research that has examined the relationship between
these variables in the same group of individuals with ASD. Thus, this
study aimed to investigate the relationship between sleep, anxiety,
depression and pre-sleep anxiety, and pre-sleep cortisol levels in adults
with ASD.
Methods: 16 adults with ASD (Mage = 33.9 years) and 16 health control
(Controls; Mage = 32.0 years) adults matched on age and sex, and with
IQ > 80 completed a questionnaire battery and 14-day actigraphy (veri-
fied with a 14-day sleep wake diary). Participants also completed a
saliva collection protocol with five saliva samples collected prior to sleep
for the analysis of cortisol using the ELISA method.
Results: Sleep efficiency (SE%) was significantly correlated with state
anxiety (r = −.616, p = .011) in the control group and there were several
moderate but non-significant correlations (r > .4) between sleep and
psychopathology variables in both groups. In the ASD group these were
between pre-sleep anxiety and sleep quality variables while in the
control group state anxiety was correlated with all sleep variables. Gen-
eralized least squares (GLS), assuming an autoregressive correlation
structure to account for within subject correlation, was used to model
cortisol change over time. Adjusting for baseline cortisol, the GLS model
revealed that the ASD group had greater reductions overall in cortisol
(p = 0.03); stronger evidence (p = 0.003) was shown using linear mixed
effects. Wake after sleep onset was positively correlated with cortisol
(r = 0.60, 95% CI = [0.15, 0.85]) in the ASD group. SE% was negatively
correlated with cortisol in the ASD group (r = −0.45, 95% CI = [−0.77,
0.06]). These associations were not observed in the control group.
Discussion: These preliminary results suggest that both subjective and
objective arousal prior to sleep is associated with poor sleep in adults
with ASD. The lower levels of cortisol observed at night-time may
suggest a blunted cortisol response in adults with ASD. Further data
from a group of adults with ASD and clinical diagnoses of anxiety and/or
depression are being analysed and will be available at the time of
presentation.

080

SLEEP QUALITY AND PSYCHOLOGICAL
WELL-BEING IN EMERGING ADULTS: A SURVEY
OF FIRST YEAR UNIVERSITY STUDENTS
JACKI HENDERSON, KATHARINA NASWALL
University of Canterbury, Christchurch, New Zealand

Introduction: First year University students typically experience new
social and academic demands that may be incompatible with achieving
healthy sleep patterns necessary for optimal functioning. Limited
studies indicate these emerging adults are shown to be at risk of poor
quality sleep and the associated negative academic and psychological
outcomes. We aimed to characterise the sleep patterns and correlates of
psychological wellbeing, perceived work stress, and nocturnal digital
communication use in emerging adults.
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Method: 521 First year Psychology students, mean age 20.4 yrs (66%
female), completed an online survey about sleep behaviour that
included the Pittsburgh Sleep Quality Index (PSQI) and Epworth Sleepi-
ness Scale, the Depression, Anxiety and Stress Scale (DASS), Perceived
stress Questionnaire (PSQ), and questions about nocturnal digitally
mediated communication use.
Results: Over 60% of students were categorised as having poor quality
sleep: 33% had very poor quality sleep (PQSI score > 8), 30% were in
the borderline/poor sleep category (PSQI score <5–8), and 37% had
good quality sleep. Significant trends show students with the poorest
sleep quality had shorter mean sleep durations (F 3.83, p = .000, 6.2 h,
7.4 h, 8.1 h, respectively), higher scores for depression, anxiety and
stress symptoms, higher levels of perceived work demand and high
digital communication use than the borderline (p = .001, all results),
who had significantly higher scores on all measures than the Good
sleepers. No significant differences were found between daytime sleepi-
ness and the three student sleep categories.
Discussion: The prevalence of students with poor quality sleep is
concernedly high and supports extant studies’ findings. Sleep categories
permitted identifying sleep related trends: Students with poorer the
quality of sleep experience poorer psychological outcomes that
may negatively impact on academic success and physical and mental
functioning. Surprisingly, students did not report experiencing
daytime sleepiness. These findings have further informed the field on
the sleep patterns of a relatively understudied group of emerging adults
and have important empirical and practical implications for educators
and health providers for promoting good sleep quality in emerging
adults.
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THE IMPACT OF POSTPARTUM SLEEP
DISTURBANCE ON OBSESSIVE COMPULSIVE
DISORDER (OCD) SYMPTOMATOLOGY IN
NEW MOTHERS
JESSICA PATERSON, AMY REYNOLDS, SALLY FERGUSON
Central Queensland University – Appleton Institute, Adelaide, South
Australia, Australia

The postpartum period is associated with changes in sleep and psycho-
logical health. Previous research examining the relationship between
postpartum sleep disturbance and psychological health has focussed on
postpartum depression. However, recent evidence shows that women
have an increased risk of developing obsessive-compulsive symptoms in
the postpartum period. The present study will explore the relationship
between post-partum sleep disturbance and OCD symptoms in a
sample of 18–45 year old women ≤24 months postpartum, and in a
comparison sample of 18–45 year old women >24 months postpartum
or who have not had children.

Power analysis indicated that a sample size of n = 400 was required to
detect a difference between groups. We are currently two weeks into 4
months of data collection and n = 101 (M 32.5 y, SD 5.74 y) partici-
pants have completed the survey (n = 46 ≤ 24 mths post-partum). So
far, n = 16 (n = 7 ≤ 24 mths post-partum) participants have indicated
OCD symptomatology at clinical levels. This is higher than the esti-
mated prevalence of OCD in the Australian population (∼3%). Partici-
pants reporting clinical levels of OCD symptomatology reported slightly
lower average sleep duration (6.31 h) and levels of depressive symp-
tomatology consistent with clinical impairment (14.69), compared to
participants with no clinical symptoms of OCD (6.67 h; 7.72).

These findings will highlight the relationship between postpartum
sleep disturbance and OCD symptomatology in new mothers, and in
Australian women generally. These findings may inform health educa-

tion to assist new mothers in managing their health during the postpar-
tum period and raise awareness about OCD more generally.
N = 10 participants scores in the clinical range for OCD
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THE FEASIBILITY OF OFFERING AN
AUSTRALIAN DESIGNED, ONLINE COGNITIVE
BEHAVIOURAL THERAPY PROGRAM FOR
INSOMNIA TO PATIENTS FROM A PUBLIC
HOSPITAL BASED INSOMNIA CLINIC
HAILEY MEAKLIM1,4, JO ABBOTT1, GREGORY MURRAY1,
GERARD KENNEDY2,4, BRITT KLEIN3, IMOGEN REHM1

1Swinburne University of Technology, Hawthorn, VICTORIA, Australia,
2The Cairnmillar Institute, Camberwell, VICTORIA, Australia, 3Federation
University, Ballarat, VICTORIA, Australia, 4Austin Health, Heidelberg,
VICTORIA, Australia

Introduction: Research trials show online cognitive behavioural therapy
for insomnia (CBT-I) is an effective and accessible treatment for insom-
nia, yet these trials generally recruit participants from the general public
and exclude people with other health, psychiatric and sleep disorder
co-morbidities. However, many people presenting for insomnia treat-
ment at public hospital insomnia clinics have co-morbidities, and it is
not known if online CBT-I is helpful for this real-world group. The
current study aimed to investigate the feasibility of delivering an Aus-
tralian designed, online CBT-I program, called Sleep-e, within a public
hospital insomnia clinic. More specifically, it explored the feasibility of
implementing Sleep-e as a treatment for insomnia, obtained preliminary
evidence about the program’s efficacy, and explored participant feed-
back and satisfaction with Sleep-e.
Methods: The study used an open trial design with a range of subjective
and objective measures. Fifty-two patients referred to a public hospital
insomnia clinic were contacted to take part in the study. Ten participants
commenced the program, with six completing it. Five out of six com-
pleting participants were diagnosed with one or more co-morbidities.
Results: Paired-sampled t-tests were conducted on the intention-to-
treat sample. Sleep-e reduced insomnia severity, with participants’
scores on the Insomnia Severity Index decreasing from pre- (M = 17.50,
SD = 4.28) to post-program (M = 13.40, SD = 6.78), t(9) = 2.96,
p = .02. Improvements in sleep onset latency (SOL) were also observed
with sleep diaries showing improvements in SOL from pre- (M = 1.04,
SD = .58) to post-program (M = .72. SD = .59), t(8) = 2.40, p = .04.
Qualitative feedback suggested that Sleep-e was easy to use, and par-
ticipants were satisfied with the program and found it beneficial for
improving their sleep, despite challenges with adherence. A larger
sample is needed to generalise the results to the wider population.
Conclusions: These findings support Sleep-e as a feasible, acceptable,
and potentially effective treatment in an insomnia clinic population.
Further research with greater participant numbers is required to inves-
tigate the program’s effectiveness in the wider population or as part of a
stepped-care or integrated model for treating insomnia.
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A RANDOMISED PLACEBO CONTROLLED TRIAL
OF MELATONIN-RICH MILK POWDER
FORTIFIED WITH ALPHA S1-CASEIN TRYPTIC
HYDROLYSATE IMPROVES SYMPTOMS OF
INSOMNIA
ANGELA CAMPBELL, ALISTER NEILL
Otago University Wellington, Wellington, New Zealand

Introduction: A naturally derived product that improved insomnia
symptoms would have broad appeal. The aim of the study was to
determine whether a milk product (iNdream3 TM) with naturally
enhanced levels of melatonin plus an alpha s1-casein tryptic hydrolysate
improved sleep in a cohort of insomnia patients when compared with
day milk (low melatonin and no protein hydrolysate).
Methods: A 9 week double blind randomized placebo controlled
crossover trial of 19 adults with primary insomnia (mean age 40 ± 14
years, 14/19 female, Insomnia severity index (ISI) > 15, 14/19) were
randomized to 3 weeks of iNdream3 TM and 3 weeks of day milk sepa-
rated by a one week washout. Total sleep time (TST), sleep efficiency
(SE), sleep onset latency (SOL) and sleep quality were measured both
subjectively (sleep diary and questionnaires) and objectively
(actigraphy), over one week for baseline and active treatment arms. At
baseline and at the end of each arm subjects underwent home
polysomnography (PSG).
Results: Consuming iNdream3 TM compared with day milk improved
insomnia symptoms: Pittsburg Sleep Quality Index (PSQI) efficiency
(+5.2 vs −0.4, p = 0.039), PSQI daytime dysfunction (−0.58 vs no
change, p = 0.019) and sleep related disturbance (−4.3 vs −1.5,
p = 0.011) and SOL- by sleep diary, (−8 min vs +5 min, p = 0.045). The
% stage N3 sleep-PSG (+8 min vs −9 min, p = 0.004), SE–actigraphy
(+2.3% vs +0.5%, p = 0.004), number of awakenings–actigraphy (−1.8/
night vs +1.5/night, p = 0.003) also improved. TST was not significantly
different between treatments.
Conclusion: In subjects with primary insomnia, consuming a milk
product with elevated melatonin and an alpha s1-casein tryptic
hydrolysate produced small but significant improvements in insomnia
symptoms; sleep efficiency and depth of sleep but did not change
objectively measured total sleep time. The size of the effects seen is
similar to other non-pharmacological insomnia treatment options but
smaller than those reported for commonly prescribed pharmaceutical
hypnotic products.

084

ADAPTIVE FUNCTIONS OF DREAMING: THE
SOCIAL SIMULATION THEORY
JARNO TUOMINEN
University of Turku, Turku, Finland

The idea of dreaming as a simulation of the waking world is becoming
a widely accepted view among dream researchers. Recently dreams have
been characterized in terms such as virtual reality, immersive
spatiotemporal simulation, or realistic and useful world simulation.
Thus, the conception of dreaming as a simulated world now unifies the
definitions of the basic nature of dreaming within dream research and
consciousness research. This novel concept of dreaming has conse-
quently led to the idea that social interactions in dreams, a universal and
abundant feature of human dream content, can best be characterized as
simulations of human social reality; simulating the social skills, bonds,
interactions and networks that we engage in during our waking lives.

This idea has recently been formulated into a clear and empirically
testable theory of dreaming. In this presentation we outline an empiri-
cally testable Social Simulation Theory (SST) of dreaming, and present
the first results. We compare SST with other major competing theories
of the nature and function of dreaming, such as the Continuity Hypoth-
esis (dreaming as continuation/repetition of daily experiences) and the
Threat Simulation Theory (dreaming as adaptive simulation of threats).
These three major theories of dreaming make differing predictions as to
the quality and quantity of social simulations in dreams. We compared
dream reports from a previous dream study with their corresponding
waking samples using the Social Simulations in Dreams – scale (SSDS).

The hypotheses tested were: i) there are more positive than negative
social interactions in dreams, and ii) there are more positive social
interactions in dream than in corresponding waking reports. In addi-
tion, we were unable to replicate the finding that NREM dreams include
more positive, and REM dreams more negative interactions. The effect of
these results on dream theories is discussed.

085

THE ASSOCIATION BETWEEN QUALITY OF LIFE
AND SLEEP IN HEALTHY AND DEPRESSED
PEOPLE
MOHAMMAD ALOTAIBI, MARK HALAKI, CHIN MOI CHOW
University of Sydney, Sydney, NSW, Australia

Introduction: A significant negative correlation has been reported for
quality of life (QoL) and sleep. People with extreme sleep durations (≤5
or ≥10 h) reported lower QoL compared to those with 7 h sleep dura-
tion (Faubel et al., 2009). Moreover, there is a strong association
between sleep disturbances and depression, and insomnia is one of most
common sleep disturbances in depressed people (Thase, 2006). This
study aimed to evaluate the association between QoL and sleep in
healthy and depressed groups.
Methods: Eleven healthy people (6 males), aged 24.4 ± 6.7 y and 10
depressed males, aged 30.6 ± 8 y completed the Pittsburgh Sleep
Quality Index (PSQI) questionnaire and the Australian QoL question-
naire with 8 dimensions (AQoL-8) twice eight weeks apart. The AQoL-8
has 8 specific dimensions categorised into two broad categories: physi-
cal (independent living, pain and senses) and psycho-social (mental
health, happiness, coping, relationships and self-worth). The responses
of PSQI and AQoL-8 were scored using the proprietary algorithms,
averaged across both days and Pearson’s correlation analysis applied to
evaluate the associations between PSQI and each dimension of AQoL-8.
Results: When the combined data of both groups (healthy and
depressed) were considered, significant negative correlations existed
between PSQI and each of the 8 dimensions of AQoL-8
(−0.73 < r < −0.85, p < 0.05). However, when the groups were analysed
separately, significant negative correlations were observed only for PSQI
and mental health (r = −0.78, p < 0.05), and PSQI and pain (r = −0.68,
p < 0.05) in the healthy group. No significant correlations were founded
in the depressed group (|r| < 0.40, p > 0.05).
Discussion: The data suggest that mental health and pain can predict
poor sleep in healthy people, whereas physical and psycho-social dys-
functions did not predict poor sleep in people with depression possibly
due to the floor effect or other factors.
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ARE WE OVERESTIMATING THE PREVALENCE
OF DEPRESSION IN OBSTRUCTIVE SLEEP
APNOEA? META-ANALYTIC EVIDENCE FROM
QUESTIONNAIRE STUDIES
SHENOOKA NANTHAKUMAR, ROMOLA BUCKS,
TIMOTHY SKINNER
1University of Western Australia, Perth, Western Australia, Australia,
2Charles Darwin University, Darwin, Northern Territory, Australia

Introduction: Depression is common in Obstructive Sleep Apnoea
(OSA), albeit prevalence can be highly variable. This variability may be
a function of symptom overlap between depression and chronic illness.
This meta-analysis explored whether the proportion of overlapping
symptoms between OSA and depression, within different depression
questionnaires, moderates prevalence estimates.
Methods: An extensive systematic search of published and unpublished
materials identified 13 studies that met eligibility criteria.
Results: Based on depression questionnaires, the prevalence of depres-
sion in OSA ranged from 8%–68%, reflecting marked heterogeneity.
Prevalence estimates based on questionnaires with greater symptom
overlap between OSA and depression were higher, whilst questionnaires
with a higher proportion of anhedonia symptoms were associated with
lower prevalence estimates.
Discussion: Overall, these data suggest that depression questionnaires
with high degrees of symptom overlap with OSA may overestimate the
prevalence of depression in OSA. This study has implications for other
sleep disorders with symptom overlap with depression, for example
insomnia or restless legs syndrome, as well as suggesting that depression
questionnaires are not equally appropriate for assessing depression
symptomatology in sleep disorders.
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CONFIRMATORY FACTOR ANALYSIS OF THE
SLEEP DISTURBANCE SCALE FOR CHILDREN
(SDSC) IN A CLINICAL SAMPLE OF CHILDREN
AND ADOLESCENTS
ANGELA MARRINER, CARMELA PESTELL, ROMOLA BUCKS
University of Western Australia, Perth, Western Australia, Australia

Introduction: Sleep disorders are common in children and adolescents
(Ferreira et al., 2009) and cause behavioural, cognitive, and physical
difficulties (Saffari, Gholamrezaei, Saneian, Attari, & Bruni, 2014).
Although PSG is widely regarded as the gold standard for diagnosing
sleep disorders (Ferreira et al., 2009), it is costly and time consuming.
As a result, questionnaires have been developed to screen for sleep
problems in children and adolescents (Huang et al., 2014), including
the Sleep Disturbance Scale for Children (SDSC; Bruni et al., 1996)).
Although the SDSC was developed using typically developing children
and children with sleep disorders, it has been used to assess sleep in
other clinical populations. However, no research has examined the
factor structure of the SDSC in a heterogeneous sample of children and
adolescents (5–18 years) with a range of neuropsychological conditions
and comorbidities. The aim of this study was to confirm the six-factor
structure of the SDSC in a large, diverse clinical sample.
Methods: Archival data including SDSC scores were collected from the
Neurosciences Unit (North Metropolitan Area Health Service – Mental
Health), Perth, WA. Between July 2011 and September 2014, 416
children, 62% male, aged 9.6 + 3.2 (range, 5–17) years were assessed.
SDSC questionnaires were completed by parents/guardians.

Results: Data were analysed using Mplus and model fit was evaluated
using incremental fit indices. Good model fit was achieved with a
five-factor solution. The sleep hyperhydrosis factor was removed due to
poor fit across items 9 and 16. Further, items 5 and 10 were removed
due to low factor loadings.
Discussion: A shortened SDSC is an appropriate measure to screen for
sleep disturbances in young people with a range of neuropsychological
conditions and comorbidities.
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FLIPPING THE ‘SLEEP SWITCH’ ACTIVATES
PROCESS ‘O’ (ONSET/OFFSET) TO PRODUCE
ALERTING BENEFITS OF BRIEF NAPS AS WELL
AS MORE SUSTAINED SLEEP AFTER
NOCTURNAL AWAKENINGS
LEON LACK, NICOLE LOVATO
Flinders University, Adelaide, SA, Australia

Introduction: Considerable empirical evidence has shown the signifi-
cant alerting effects of brief naps (< 10 minutes of sleep) despite con-
taining only Stage 1 and light Stage 2 sleep which should produce little
or no reduction of homeostatic sleep drive (Process S). Therefore,
process S, appears inadequate to account for the recuperative effects of
brief naps.

Process O (onset/offset) was proposed to account for this brief nap
benefit. It was seen as operating on the ‘sleep switch’ such that when the
‘sleep switch’ is ‘flipped’ to sleep during the day there is a rapid dissi-
pation of a limited but significant amount of wakeful inhibition accu-
mulated by Process O resulting in improved alertness upon awakening.

It is hypothesized here that Process O should also have a symmetrical
effect when a brief awakening interrupts nocturnal sleep so that when
sleep is resumed it will continue for longer than expected from Process
S alone.

PSG recordings of normal sleep generally show longer sustained
episodes of sleep following awakenings late in the sleep period than
would be predicted by a largely dissipated Process S suggesting an
additional mechanism helping to sustain sleep at that time. One candi-
date is Process C, the circadian effect which, in a normally entrained
individual, has maximum circadian sleepiness at the end of the normal
sleep period thus helping to sustain longer episodes of sleep. The
circadian effect can be removed in a forced de-synchrony routine by
examining the ends of forced sleep periods (last 3 hours) not falling in
the maximum circadian sleepiness phase.
Method: Analysis of these periods (last 3 hours of the sleep period) was
carried out in 13 normal good sleepers undergoing 28-hour ‘day’ forced
de-synchrony routine.
Results: We found generally longer sleep episodes after awakenings
than would be predicted by Process S alone.
Discussion: These results were consistent with the predictions of
Process O that ‘flipping the switch’ to the opposite state for only a few
minutes dissipates the inhibition to the previous state and allows the
previous state, once it is reinitiated, to continue for longer than would
be predicted from the level of Process S alone.

Sleep, Science and Research

28 © 2015 Japanese Society of Sleep Research



089

SLEEP PATTERNS IN CAREGIVERS OF
PALLIATIVE CANCER PATIENTS: A SYSTEMATIC
REVIEW
KIRSTIN MALTBY1,3, CHRISTINE SANDERSON1, LIZ LOBB1,4,
JANE PHILLIPS2,5

1School of Medicine, The University of Notre Dame, Sydney/NSW,
Australia, 2Faculty of Health, University of Technology Sydney,
Sydney/NSW, Australia, 3Calvary Health Care, Kogarah, NSW, Australia,
4Cunningham Centre of Palliative Care, Darlinghurst/NSW, Australia,
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Study Objectives: Advanced cancer patients living at home frequently
require round-the-clock care, which impacts on their caregivers’ ability
to get restorative sleep. The objective of this systematic review was to
identify studies reporting empirical subjective and/or objective data of
informal adult caregivers sleep patterns when caring for advanced
cancer patients.
Design: A systemic electronic database search was conducted using key
terms and MESH suggestions among several databases (MEDLINE,
EMBASE, CINAHL, AMED, Cochrane, Psych INFO, Ovid, Scopus, and
PubMed). Additional articles were identified through the review of
selected articles bibliographies. Search terms included: sleep/sleep
disturbances/insomnia/circadian rhythm AND advanced cancer/
palliative cancer AND caregivers/palliative carers and suggested MESH
terms from databases.
Results: Overall data from 9 studies was identified from 10 papers.
These showed 72–100% of caregivers scoring ≥5 sleep on the Pittsburgh
Sleep Quality Index demonstrating moderate-severe sleep disturbances
with global average score of x 9.68 ± 0.94. Caregivers scored high on
most subscales: sleep quality ( x 1.62 ± 0.06), sleep duration ( x
1.83 ± 0.67), sleep latency ( x 1.5 ± 0.04), and daytime dysfunction
( x 1.57 ± 0.13).
Actigraphy showed short sleep duration of x 323.93 minutes (± 47.37)
and frequent sleep disturbances x 14.36 ± 16.10 disturbances, validat-
ing caregivers’ narrative assessment of their sleep. Caregivers also fre-
quently underestimated their sleep time and also were less likely to take
prescribed sleep medicine.
Conclusion: Impeccable assessment of the caregivers’ sleep is a crucial
component for the mental health and wellbeing of the caregivers and
their ability to continue optimal care for the patient. Further longitudi-
nal and interventional studies along the cancer caregiving trajectory are
required. In addition, comparison studies of other palliative caregivers
sleep patterns need further investigation, with a focus on the caregiver-
patient dyad and how it impacts caregiver sleep.
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EVIDENCE OF PSYCHOPHYSIOLOGICAL
RELATIONSHIPS BETWEEN STRESS RESPONSES
AMONG SLEEP RESTRICTED FIREFIGHTERS
COMPLETING SIMULATED WILDFIRE WORK
ALEXANDER WOLKOW1,2, BRAD AISBETT1,2, JOHN REYNOLDS3,
SALLY FERGUSON4,2, LUANA MAIN1
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Introduction: Sleep restriction is common for wildland firefighters and
elicits acute psychological and physiological stress responses. Research

investigating the interplay between these responses suggests that
psychological changes are implicated in physiological responses. To
investigate the possibility of psychophysiological relationships among
firefighters, this study examined how mood relates to cytokine and
cortisol levels in response to sleep restriction during a simulated wildfire
deployment.
Methods: Firefighters completed 3 days of simulated wildfire suppres-
sion work separated by either 8-h (Control condition; n = 18; bedtime
22:00–06:00) or restricted 4-h sleep opportunities (Sleep restriction
condition; n = 17; bedtime 02:00–06:00). Each day, all participants
completed multiple work circuits that comprised a suite of simulated
physical firefighting tasks. Firefighters’ mood states (or dimensions)
were assessed throughout each day using the Mood Scale II. Participants
also provided daily samples for the determination of salivary cortisol
and plasma pro- (IL-6, IL-8, IL-1β, TNF-α) and anti-inflammatory
(IL-4, IL-10) cytokine levels.
Results: Increases in positive mood states were related to a rise in IL-6,
IL-8 and TNF-α in the sleep restriction condition. Increased negative
mood states in the sleep restriction condition were also associated with
increased IL-6, TNF-α, IL-10 and cortisol levels.
Discussion: Elevated positive mood and pro-inflammatory cytokines
may reflect an appropriate homeostatic response of the immune system.
However, to further understand this relationship, subsequent
firefighting-based research needs to investigate whether immune
changes are a function of affective arousal (rather than valance) linked to
positive moods. Negative mood states were related to larger increases in
pro- and anti-inflammatory cytokines and cortisol when firefighters
were sleep restricted, highlighting how subjective ratings of negative
mood may be useful to agencies as fire-ground indicators of physiologi-
cal changes. Further work needs to refine the predictive ability of the
Mood Scale II measure in the field (e.g., establish thresholds), while also
exploring the role psychophysiological relationships, if prolonged (e.g.,
multiple deployments), have in the development of adverse health
outcomes.
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COMPARISON OF SLEEP STATES USING
CONTINUOUS CEREBRAL BEDSIDE
MONITORING OF REAL-TIME EEG AND
POLYSOMNOGRAPHY IN TERM INFANTS
LAURA BENNET1, KARINNA FYFE2,3, STEPHANIE YIALLOUROU2,3,
HENRIETTE MERK2,3, FLORA WONG2,3, ROSEMARY HORNE2,3

1The University of Auckland, Auckland, New Zealand, 2Monash University,
Melbourne, Australia, 3Hudson Institute of Medical Research, Melbourne,
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Background: Continuous real-time EEG monitoring, using devices such
as the Brainz monitor, is increasingly being used to monitor the neuro-
logical status of infants, including sleep. To date, however, studies have
not directly compared real-time EEG data with polysomnographic
(PSG) monitoring, the gold standard for determining infant sleep states.
The aim of this study was to determine the accuracy of real-time EEG
recordings in defining sleep states in term infants compared to PSG
monitoring.
Methods: Sleep was assessed in 8 term born infants (4M/4F) studied
at 22–48 days (mean 34 ± 3 days), using simultaneous PSG
(Compumedics S-Series, electrodes placed at C4/A1, O2/A1) and a
2-channel BRM2 monitor (Brainz, electrodes placed at C3, C4, P3, P4)
recordings. Data were recorded at 512 Hz and examined in 30 s epochs.
Quiet (QS) and active (AS) sleep were assessed using standard paediatric
criteria. EEG intensity, 90% spectral edge frequency (SEF) and
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frequency band (measured by Fast-Fourier Transformation, FFT) were
analysed during sleep epochs defined by PSG, using Labview. Statistics
was performed using repeated measures ANOVA with Tukey post-hoc
testing.
Results: Brainz recorded EEG intensity was significantly higher in QS
vs. AS (55.0 ± 9.6 vs. 37.0 ± 5.8 μV2, P = 0.006) and SEF significantly
lower in QS vs AS (7.1 ± 0.5 vs. AS 8.5 ± 0.5 Hz, P = 0.001). QS was
significantly greater than AS for delta frequency as a percentage of total
power (82.2 ± 2.2, vs 74.0 ± 3.0%, P = 0.01), and lower for theta
(12,7 ± 1.6 vs. 17.4 ± 2.0%, P = 0.015), alpha (3.5 ± 0.5 vs.
5.6 ± 0.9%, P = 0.009) and beta (1.6 ± 0.3 vs 2.6 %P = 0.004). QS was
significant greater than AS for absolute power in each band in delta
(110 ± 19.5 vs. 42.3 ± 0.7 μV2, P = 0.009), theta (14.3 ± 1.7 vs.
9.4 ± 1.2 μV2, P = 0.001), alpha (3.8 ± 0.5 vs. 2.9 ± 0.6 μV2,
P = 0.002) and beta (1.7 ± 0.3 vs 1.3 ± 0.3 μV2 P = 0.018).
Conclusions: Brainz monitoring accurately identified QS and AS, with
amplitudes and SEF consistent with published values. FFT analysis
further supported the identification of correct sleep states, with AS
associated with higher frequencies, and higher power observed in all
frequency bands during QS as previously reported. We conclude that
real-time EEG monitoring may be suitable for investigating sleep in term
infants.
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VALIDITY OF THE OSA-18 AS A WAITING LIST
TRIAGE TOOL FOR SLEEP DISORDERED
BREATHING SEVERITY IN PAEDIATRIC
RESPIRATORY MEDICINE CLINICS
LISA WALTER1,2, SARAH BIGGS1,2, MARGOT DAVEY1,3,
ROSEMARY HORNE1,2, GILLIAN NIXON1,3

1The Hudson Institute, Melbourne, Australia, 2Monash University,
Melbourne, Australia, 3Melbourne Children’s Sleep Centre, Melbourne,
Australia

Background: Sleep disordered breathing (SDB) is a very common con-
dition in children resulting in lengthy waiting times for consultations in
specialist clinics. There is therefore a need for a valid method of triaging
patients on clinic waiting lists, so that those most likely to have severe
disease are prioritised for clinical review. Although originally designed
as a quality of life questionnaire, the OSA-18 is commonly used to
estimate SDB severity. The OSA-18 has 18 questions in five domains:
Sleep Disturbance, Physical Symptoms, Emotional Symptoms, Daytime
Function and Caregiver Concerns. We aimed to determine the most
statistically robust factor structure of the OSA-18 and identify whether
the individual domains could be used as an effective screening tool for
SDB severity in children.
Methods: This study was a retrospective analysis of OSA-18 data from
583 children (6 mo–16.4 y) who attended a tertiary paediatric sleep
centre for assessment of SDB and non-snoring control children recruited
from the community, between 2008 and 2013. 216 children underwent
overnight PSG and a further 367 only had overnight oximetry. Con-
firmatory factor analysis (CFA) and exploratory factor analysis (EFA)
were conducted to determine the most statistically robust factor struc-
ture of the OSA-18. Receiver operating characteristic (ROC) curve
analysis calculated area under the curve (AUC) which was used to assess
the diagnostic accuracy of each of the sub-scales and factors for children
with an obstructive apnoea hypopnoea index > 2.
Results: CFA determined that the total variance explained by the five
domains was 73.7%. The factor structure closely reflected the original
sub-scales of the OSA-18. The domain with the greatest diagnostic
accuracy was Caregiver Concern (AUC = 0.63). EFA resulted in a two

factor structure (factor 1, all items from Sleep Disturbance and Caregiver
Concerns, and 1 from Physical Symptoms; factor 2, all items from
Emotional symptoms and 1 from Daytime Function), explaining 60.3%
of the variance. Assessment of sensitivity and specificity showed there
was a high false positive rate, irrespective of which factor structure tested,
with up to 88% of children without substantial SDB being misidentified.
Conclusion: This study identified that the predictive value of the
OSA-18 for SDB severity is relatively weak. Therefore caution is recom-
mended in using the OSA-18 as a triage tool for SDB severity.
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ACCURACY OF SELF-REPORTED SLEEP
COMPARED TO ACTIGRAPHY IN YOUNG
PEOPLE WITH MENTAL ILL-HEALTH
DANIEL BIDDLE, NICHOLAS GLOZIER, RÉBECCA ROBILLARD,
DANIEL HERMENS, IAN HICKIE
Brain & Mind Research Institute, The University of Sydney, Sydney, NSW,
Australia

Introduction: This study aimed to validate self-report in assessment of
habitual sleep duration and sleep onset time in young adults with
mental ill-health.
Methods: In a sample of one-hundred-and-forty-six young adults with
mental ill-health, self-reported habitual sleep duration and onset time
were compared against at least 7 days of actigraphy monitoring. Average
bias in and calibration of subjective measures was assessed, along with
correlation of subjective and objective measures. Differences in accuracy
by age, gender, mental-disorder type and reported insomnia were also
explored.
Results: On average, subjective estimates of sleep were unbiased rela-
tive to actigraphy. Overall, each additional hour of objective sleep dura-
tion predicted 41 minutes more subjective sleep duration, and each
hour later objective sleep onset occurred predicted a 43 minute later
subjective sleep onset. However, there were subgroup differences: Sub-
jective sleep duration in insomnia was shorter than objective by 30
minutes (SD = 119) on average. Calibration of sleep duration was worse
for those with mood disorders than other primary diagnoses (t = −2.39,
p = .018). Correlation between subjective and objective measures was
strong for sleep onset time (rho = .667, p < .001), and moderate for
sleep duration (r = .332, p < .001). For the mood disorder group, sub-
jective and objective sleep duration was uncorrelated.
Discussion: No prior studies have compared self-reported and objec-
tive sleep duration or onset time in young people with psychiatric
disorders. These findings suggest that depending on the distribution of
clinical characteristics in the sample, self-reports may be valid for large-
scale epidemiological studies of sleep duration and onset time in help-
seeking young adults. However, objective measures are needed for sleep
duration where individual accuracy is important.
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PAEDIATRIC PULSE OXIMETRY DESATURATION
INDEX LIMITATIONS
CHLOE PARSLEY, SADASIVAM SURESH, GORDON WILLIAMS
Lady Cilento Children’s Hospital, Brisbane, QLD, Australia

Introduction: Overnight oximetry is commonly used in home and
ward-based studies for screening and, in some cases, clinical interven-
tion. There are software variations with the minimum duration of a
desaturation event which may have a greater impact on the interpreta-
tion of paediatric oximetry results.
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Method: Fourteen overnight oximetry studies over a two week period
were downloaded from the same machine using two commercially
available oximetry analysis applications (Visi-Download build 131113
and Profox Oximetry V2011.21). The desaturation indices compared
were calculated based on events with >= 4% desaturation with two
windows, 0 to 180 seconds and 10 to 180 seconds. Statistical signifi-
cance was assessed using the paired t-test, with significance defined by
p < 0.05.
Results: There is a statistical difference between results based on a
desaturation duration of 0–180 seconds and 10–180 seconds for Visi-
download and Profox (p < 0.05) using default parameters and a
desaturation value of >= 4%. Differences between the analysis software
for each desaturation duration were also statistically significant
(p < 0.05).
Discussion: Software for analysing oximetry can give different results
for desaturation indices based on either a desaturation drop (%SpO2),
or desaturation minimum duration (0–180 or 10–180 seconds). It is
important to interpret the desaturation index with respect to these two
parameters, as the results may be different based on the software and
settings used. Consistent use of settings to define desaturation indices
are necessary and an understanding of these differences in the software
will aid in the interpretation of paediatric oximetry results.
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SLEEP DISTURBANCE IN MALAYSIAN AND
AUSTRALIAN CHILDREN WITH AUTISM
SPECTRUM DISORDER: A CROSS-CULTURAL
COMPARISON
ELISSA-YVETTE PASULA1, CLARE ANDERSON1, KAREN GOLDEN2,
FAY FLETCHER1, KIM CORNISH1

1Monash University, Clayton, VIC, Australia, 2Monash University, Sunway,
Malaysia

Introduction: Autism spectrum disorders (ASDs) affect approxi-
mately 1 in 150 children worldwide. While many of these children
exhibit atypical sleep, there is growing support that sleep disturbance
exacerbates ASD symptomology and behavioural problems inherent in
the disorder. The influence of culture on sleep practices among this
population has not been well explored, particularly in Australia
and Malaysia where problematic sleep is highly prevalent among
school-aged children. Therefore, the present study aimed to compare
sleep disturbance in school-aged children with ASDs from these
populations.
Method: Australian and Malaysian groups were matched on age, and
ASD severity based on raw scores on the parent-report Social Respon-
siveness Scale. Primary caregivers of 35 Malaysian and 34 Australian
children aged 5–12 years completed subjective assessments of their
children’s sleep (Child Sleep Habits Questionnaire, and Bedtime Rou-
tines Questionnaire). A subsample of eighteen children (9 Australia; 9
Malaysia) participated in a more detailed sleep assessment: they wore an
Actiwatch for a two weeks and parents completed sleep diaries through-
out this period.
Results: CSHQ and BRQ responses revealed significantly longer sleep
onset delay, less sleep duration, more night time wakings and more
parasomnias in the Australian cohort, whereas significantly greater
maladaptive behaviours and bedtime resistance characterized the
Malaysian cohort. Actigraphy data revealed significantly less time in
bed, sleep duration and total sleep time for the Malaysian subsample,
but higher sleep efficiency. Differences in weekday vs weekend patterns
also emerged, with Malaysian children displaying much higher variabil-
ity in sleep compared with their Australian counterparts.

Discussion: Australian children displayed greater consistency in sleep
pattern but more disrupted sleep compared to Malaysian children, who
appeared to have less sleep but greater sleep efficiency. These results
suggest that Australian and Malaysian children with ASDs differ mark-
edly in their sleep profiles and bedtime routines. Understanding such
cultural differences in sleep profiles and investigating their relationships
with behavioural outcomes of ASD is vital in the development of more
culturally relevant interventions.

096

VALIDATION OF A SURVEY OF PARENT
KNOWLEDGE ABOUT CHILDREN’S SLEEP IN A
HOSPITAL POPULATION
PHILIPPA MCDOWALL1, ANGELA CAMPBELL2,1, DAWN ELDER1

1University of Otago, Wellington, New Zealand, 2WellSleep Centre,
Wellington, New Zealand

Introduction: Knowledge about sleep may influence parent efforts to
support healthy sleep practices for children. This study aimed to inves-
tigate the acceptability and psychometric properties of scales measuring
parent knowledge about healthy sleep habits and sleep needs.
Methods: Parents/primary caregivers of children aged 2–12 years
attending Hospital inpatient and day wards completed a survey of
demographics, parent-knowledge about healthy child sleep (parent-
knowledge), estimated how many hours sleep their child needed (esti-
mated sleep needs), and endorsed sources of information that they had
learnt information about child sleep from. An initial survey was given to
15 parents. Participant feedback was used to refine the survey and a
further 115 completed the survey (90% of those approached).
Results: Overall feedback was generally positive, and the sample was
diverse in regards to educational achievement and household income.
The parent-knowledge scale had adequate internal consistency for
research purposes (a = 0.69) and normal distribution. On average,
parents answered half of the parent-knowledge items correctly. Parents
who were more highly educated, and parents from homes with higher
income, on average, had higher parent-knowledge scores (r = 0.32,
p < .01, r2 = 0.10; r = 0.43, p < .01, r2 = 0.18). Higher parent knowl-
edge scores were found for parents who sourced learning information
about child sleep from paediatricians (t(108) = 2.35, p < 05), the inter-
net (t(108) = 2.77, p < 01) and books (t(108) = 4.59, p < 01). Parent
estimations of child sleep needs ranged from 8–14 hours. Approxi-
mately half of parent estimations of sleep needs (54.78%) were within
current National Sleep Foundation (2004) recommendations; 26.09%
underestimated sleep needs, 19.13% overestimated sleep needs. Parents
whose estimations were within and parents who overestimated sleep
needs had higher household income (F(2, 112) = 6.67, p < .01) and
were more educated (F(2, 112) = 3.62, p = .03) than parents who
underestimated sleep needs.
Discussion: The parent-knowledge scale was robust for research pur-
poses; parent-knowledge of healthy sleep for children varied between
parents, and differed by information sources and demographics.
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A SYSTEMATIC REVIEW OF RESILIENCY
TRAINING PROGRAMS IN CHILDREN: THE
SEARCH FOR A NOVEL TREATMENT FOR UPPER
AIRWAY OBSTRUCTION
MELISSA CAVA, ELOISE DENARO, SCOTT COUSSENS
University of South Australia, Magill, South Australia, Australia

Background: Children with reduced sleep quality have a lower quality
of life and reduced neurocognitive function. The role of resilience as a
mediator of this association is now known; it is an important and
under-recognised factor in determining the negative impacts of sleep
problems in children. This relationship suggests that for some children
with mild sleep disorders, training to enhance resilience may be an
effective adjunct treatment. The problem is there are many training
programs with differing methodologies, assumptions and scientific vali-
dation making the most efficacious intervention difficult to identify.
Objectives: To review paediatric studies measuring the efficacy of resili-
ence training in children to identify an appropriate intervention for
children with reduced sleep quality.
Data sources: We performed a systematic review of the literature using
PubMed and Ovid databases. Search terms were derivatives of children,
adolescents and resilience (psychological). Eligibility criteria for quali-
tative and quantitative analysis included: original articles with ≥2 time
points that measure resilience, n > 10, and an intervention that affected
resilience in children (limited to 3–12 yo). Three researchers reviewed
the articles for adherence to inclusion criteria utilising the PRISMA
guidelines.
Results: Due to the broad nature of our search we initially returned
7809 hits, with 6369 omitted following abstract screening and duplicate
removal. Full article assessment revealed 57 publications that met our
eligibility criteria. There were a variety of interventions described, with
different levels of methodology (e.g. family, individual or school-based)
and different clinical groups (e.g. war-afflicted, foster care children,
illness-affected populations). However, despite the variability between
the studies, strong support networks and increased activity were a
prevalent finding.
Conclusions: There are different methods for measuring and improving
resilience in children. Utilising one of these interventions may be a
positive and effective way to enhance resilience in children affected by
sleep disordered breathing, and thereby decrease the overall cognitive
malfunction observed. We aim to conduct a meta-analysis on the data
collected from this review to determine the most appropriate method for
this purpose.
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CROSS-SECTIONAL SLEEP THRESHOLDS FOR
OPTIMAL HEALTH AND WELLBEING IN
AUSTRALIAN 4–9-YEAR-OLDS
ANNA PRICE1,2, JON QUACH1,2, MELISSA WAKE1,2,
MICHAEL BITTMAN4, HARRIET HISCOCK1,2

1Murdoch Childrens Research Institute, Parkville, Victoria, Australia,
2Centre for Community Child Health, The Royal Children’s Hospital,
Parkville, Victoria, Australia, 3Melbourne Graduate School of Education,
The University of Melbourne, Parkville, Victoria, Australia, 4School of
Behavioural, Cognitive and Social Sciences, University of New England,
Armidale, NSW, Australia, 5Department of Paediatrics, The University of
Melbourne, Parkville, Victoria, Australia

Objective: Using national Australian time-diary data, we aimed to
empirically determine sleep duration thresholds beyond which children
have poorer health, learning, quality of life and weight status, and
parents have poorer mental health.
Methods: Design/Setting: Cross-sectional data from the first three
waves of the Longitudinal Study of Australian Children. Participants:
A nationally-representative sample of 4983 4–5 year olds, recruited
in 2004 from the Australian Medicare database and followed bienni-
ally; 3631 had analyzable sleep information and a concurrent measure
of health and wellbeing for at least one wave. Main measures:
Exposure: At each wave, a parent completed 24 hour time-use diaries
for one randomly selected weekday and one weekend day, includ-
ing a ‘sleeping/napping’ category. Outcomes: Parent-reported child
mental health, health-related quality of life, maternal/paternal
mental health; teacher-reported child language, literacy, mathematical
thinking, approach to learning; assessed child body mass index and
girth.
Results: Linear regression analyses revealed weak, inconsistent relation-
ships between sleep duration and outcomes at every wave. For example,
children with versus without psychosocial health-related quality of life
problems slept slightly less at 6–7 years (adjusted mean difference 0.12
hours; 95% confidence interval 0.01 to 0.22, p = 0.03), but not at 4–5
(0.00; −0.10 to 0.11, p = 1.0) or 8–9 years (0.09; −0.02 to 0.22,
p = 0.1). Empirical exploration using fractional polynomials demon-
strated no clear thresholds for sleep duration and any adverse outcome
at any wave.
Conclusions: Current guidelines regarding children’s short sleep dura-
tion appear misguided. Other parameters like sleep timing may be more
meaningful for understanding optimal child sleep.
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PERSISTENT SLEEP PROBLEMS DURING THE
EARLY SCHOOL YEARS HAVE CONSEQUENCES
FOR CHILDREN’S WORKING MEMORY
THI-NHU-NGOC NGUYEN1,3, JON QUACH1,2, MEGAN
SPENCER-SMITH1,3, PETER ANDERSON1,3, FIONA MENSAH1,
GEHAN ROBERTS1, MELISSA WAKE1

1Murdoch Childrens Research Institute, Melbourne, Victoria, Australia,
2Melbourne University, Melbourne, Victoria, Australia, 3Monash University,
Melbourne, Victoria, Australia

Introduction: Poor sleep has been consistently associated with low
working memory, a cognitive function vital for academic achievement.
However, there remains limited longitudinal research to understand
whether the persistence or resolution of sleep problems is associated
with later working memory. We aimed to determine if longitudinal
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changes in child sleep problems between Grade 1 and 3 are associated
with children’s working memory in Grade 3.
Methods: Sample: 841 children from the longitudinal Memory Maestros
project. Exposure: Child sleep problems reported by parents in Grade 1
and 3. Responses at each time point were combined to categorise
children into four sleep problem groups; no (reference group), resolved,
new incident, and persistent sleep problems. Outcome: Verbal and
visuospatial working memory, directly assessed using the Automated
Working Memory Assessment (AWMA) in Grade 3. Analysis: Linear
regressions to estimate differences in mean working memory scores
between sleep problem groups. Three regression models were tested: (1)
unadjusted; (2) adjusted for child age and social risk; and (3) adjusted
for child age, social risk, and Grade 1 working memory scores. School
level clustering bias was included in all analyses.
Results: 85.3%, 3.7%, 7.1%, and 3.9% of the sample were categorised
with no, resolved, new incident, and persistent sleep problems, respec-
tively. In adjusted analyses using child age and social risk, children with
persistent sleep problems had significantly lower verbal working
memory scores at Grade 3 (mean difference = −7.0 (95% Cl −13.7 to
−0.2), p = 0.04). However, this did not remain after adjusting for Grade
1 verbal working memory scores. There were no significant relation-
ships between visuospatial working memory at Grade 3 and sleep
problems.
Discussion: Persistent sleep problems during the early years of school
are associated with poorer verbal but not visuospatial working memory.
Given recent interest in addressing working memory problems in chil-
dren to improve their academic outcomes, research should also aim to
understand the role of sleep in the way children respond to these
cognitive interventions.
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AGREEMENT BETWEEN SIMPLE QUESTIONS
ABOUT SLEEP DURATION AND SLEEP DIARIES
IN A LARGE ONLINE SURVEY
CHRISTOPHER MILLER1, CHRISTOPHER GORDON1, LEANNE
TOUBIA1, DELWYN BARTLETT1,3, RONALD GRUNSTEIN1,4,
ANGELA D’ROZARIO1,3, NATHANIEL MARSHALL1,2

1NeuroSleep and Woolcock Institute of Medical Research, Sydney, NSW,
Australia, 2Sydney Nursing School, Sydney, NSW, Australia, 3Central
Clinical School, Faculty of Medicine, University of Sydney, Sydney, NSW,
Australia, 4Sleep and Respiratory Failure Service, Royal Prince Alfred
Hospital, Sydney, NSW, Australia

Introduction: Self-reported habitual sleep duration has been used
widely in epidemiologic research, yet this measure remains to be vali-
dated. We evaluated whether simple sleep duration questions concord
with sleep diaries in an online sample.
Methods: Australian adults aged 18+ years completed an internet
survey examining measures of sleep, sociodemographic risk factors, and
a 7-day sleep diary. We examined single-question (how many hours of
sleep would you normally get?) and 2-question assessments (difference
between sleep and wake times) to a 7-day sleep diary estimation of sleep
duration. Using Bland-Altman plots and associated statistics, we tested
systematic differences, precision, and systematic bias. We also evaluated
whether the differences were consistent along the entire range of the
measurement and whether they were associated with any
sociodemographic risk factors (Spearman rho).
Results: Data were analysed from 1662 participants (67.3% female).
Bland-Altman plots displayed visual discrepancies between both
1-question and 2-question reports of sleep duration compared with
sleep diaries. Both the single- (−17 minutes) and double-question (8
minutes) sleep duration estimates differed significantly (both p ≤.001).

These simple estimates only agreed to within ± 2.5–3 hours compared
with diary estimates. The measure was also weakly systematically
biased (rho = +0.204 and +0.309, p ≤ .001) through the measure-
ment range. There were significant differences and associations
between differences in sleep duration estimation and determinants of
health.
Conclusions: Simple questions estimating habitual sleep duration are
imprecise and systematically biased in a large online survey. The amount
of difference is correlated with well-known sociodemographic risk
factors.
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INCIDENCE AND SEVERITY OF ALLERGIC
RHINITIS IN CHILDREN WITH RESIDUAL SLEEP
SYMPTOMS AFTER T&A; CLINICAL AUDIT OF
OVER 500 CASES
STUART MACKAY1,2, LERNIK SARKISSIAN1, SUEELLEN HOLMES1

1Illawarra ENT Head and Neck Clinic, Wollongong, NSW, Australia,
2University of Wollongong, Wollongong, NSW, Australia

Obstructive sleep apnoea is a common respiratory condition of child-
hood with a clinically defined prevalence estimated from 1% to 5.7%
and a peak incidence between the ages of three to six. Surgical removal
of the tonsils and adenoids (T&A) is the internationally recommended
treatment for children with OSA because adenotonsillar hypertrophy is
often a defining characteristic. However, despite significant post-
operative improvements in quality of life, and reduced symptoms such
as snoring and sleep fragmentation, complete resolution of OSA is
achieved in approximately 70–90% of cases where obesity is not a
confounding factor. Given an established association between allergic
sensitisation and childhood OSA, determining the incidence of allergic
rhinitis in children with residual sleep issues after T&A may clarify a
factor contributing to residual nocturnal symptoms and unrefreshing
sleep.

An audit of children aged between 0 and 12 years old with sleep
symptoms who underwent T&As and revealed features of allergic rhi-
nitis on clinical exam or medical history from 2007 until the present will
be conducted (over 500 cases). An analysis of RAST results aims to
determine the actual incidence and severity of allergic rhinitis of those
returning with residual post-operative sleep symptoms.

Allergic rhinitis may be a predictive factor in incomplete resolution of
OSA after T&A in children, possibly predisposing those children to a
more reactive airway and disrupted sleep.
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AGE RELATED CHANGES IN SLEEP
ARCHITECTURE AND THE EFFECT OF ONE
NIGHT OF CPAP THERAPY
MICHAEL CHENG1,2, FRANCES CLEMENTS2, RON GRUNSTEIN2,
DEV BANERJEE1,2

1St Vincent’s Hospital, Sydney, Australia, 2Woolcock Institute of Medical
Research, University of Sydney, Sydney, Australia

Introduction: It is known that the older adult suffers from disturbed
sleep compared to the younger adult. We wanted to look at sleep
architecture variability in a cohort of patients who had obstructive sleep
apnoea and the changes that occurred during a night of CPAP therapy.
Methods: We split the cohort into two groups based on age (≥50 vs
<50) and performed non-parametric analysis (data presented as median
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and inter-quartile range). Variables of significance were then tested
against age and Pearson’s correlation analysis performed.
Results: A total of 313 patients were analysed. 169 patients were
≥50 yrs, 48 females; 144 patients were <50 yrs, 26 females. Both groups
were matched for BMI: 31.2(27.6–35.2) vs 30.5(27.7–37.6)kg/m2

(p = 0.88), Epworth Sleepiness Score: 9(5–13) vs 10(6–14) (p = 0.25)
and AHI: 33(21–54) vs 33(20–58)/hour (p = 0.73). Older patients had
a lower sleep efficiency: 82(72–89) vs 87(80–91)% (p < 0.001) but the
%REM sleep and %SWS(N3) were similar in both groups – %REM:
18(13–23) vs 18(13–22)% (p = 0.68), %SWS: 12(5–19) vs 14(8–20)%
(p = 0.12). There was a similar increase in %REM with CPAP in both
groups. CPAP night %REM: older 24(18–30) vs younger 24(18–29)%
(p = 0.93). There was significantly more increase in slow wave sleep %
in younger patients: older 14 (7–22) vs younger 18 (11–25)%
(p = 0.003). The older group continued to have a significantly lower
sleep efficiency: 80(71–86) vs 87(80–92)%; P < 0.001) on the night of
CPAP. We then performed Pearson’s correlation analysis between sleep
architecture variables and age. There was significant negative correla-
tions between age and sleep efficiency: r = −0.294, p < 0.001 and
r = −0.282, p < 0.001 with a R2 = 0.08 on CPAP night. The strength of
correlation between age and slow wave sleep % strengthened after
CPAP: r = −0.126, p = 0.013 on diagnostic night and r = −0.205,
p < 0.001 with a R2 = 0.042 on CPAP night. There was no significant
correlation between REM sleep and age.
Discussion: Older patients had a reduced sleep efficiency which did not
improve with CPAP. Improvement in slow wave % after CPAP was age
dependent. REM sleep % improved with CPAP therapy but there was no
correlation with age.
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THE USE OF NASOPHARYNGOSCOPY TO
PREDICT EFFICACY AND CLINICAL
EFFECTIVENESS OF MANDIBULAR
ADVANCEMENT SPLINTS IN PATIENTS WITH
SLEEP APNOEA
LERNIK SARKISSIAN2, THOMAS EMSLIE1, ANDREW JONES1,2,
TERRY SANDS1,2, SUEELLEN HOLMES1, STUART MACKAY1,2

1The Wollongong Hospital, Wollongong, Australia, 2The University of
Wollongong, Wollongong, Australia

Introduction: Fiberoptic nasopharyngoscopy can help evaluate the
shape and collapsibility of the airway in patients suffering from obstruc-
tive sleep apnoea (OSA). We aim to determine whether a structured
examination of the upper airway during nasopharyngoscopy can help
predict those likely to benefit from mandibular advancement splints
(MAS) to treat OSA.
Method: Patients diagnosed on PSG with OSA (sleep study < 12
months, AHI > 10) and considered clinically appropriate for MAS were
recruited by the participating Sleep Physician and ENT Surgeon. After
consultation and informed consent, participants completed the follow-
ing baseline questionnaires: ESS, FOSQ10, SSS and modified SQALI (a
device side-effects/symptoms screen). The consulting Dentist then con-
ducted a screening history and examination to further assess MAS
suitability. Flexible nasopharyngoscopy with three stages of jaw thrust
measured on George Gauge occurred: normal mandible position,
maximal jaw advancement, and with jaw held at 75% of maximum
(replicating future MAS position). Upper airway collapse during the
Mueller manoeuvre was independently scored by the participating Sleep
Physician, ENT Surgeon and ENT advanced trainee using an adapted
VOTE/NOHL system. All scoring and dental measurements were per-
formed simultaneously. After fitting, the device was titrated over a

period of 4–6 weeks to maximum comfort. A Dentitrack chip monitored
compliance. The PSG and questionnaires were repeated at the end of
titration with AHI, ODI and Nadir desaturation recorded for before/after
comparison. MAS responders were those whose AHI reduced by 50%.
Results: An analysis will be conducted to assess the likelihood of
predicting MAS responders with dynamic upper airway manoeuvres
performed by a specialist.
Discussion: Developing a structured approach to assess the airway in
patients with OSA may aid clinicians to better target those individuals
likely to benefit from the use of MAS.
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INITIAL VALIDATION OF A SIMPLIFIED
SCREENING MODEL OF QUESTIONNAIRE AND
OXIMETRY FOR DETECTING MODERATE TO
SEVERE OBSTRUCTIVE SLEEP APNOEA (OSA) IN
CHRONIC TETRAPLEGIA
MARNIE GRACO1,2, SALLY GREEN3, DAVID BERLOWITZ1,2

1Institute for Breathing and Sleep, Melbourne, Victoria, Australia, 2The
University of Melbourne, Melbourne, Victoria, Australia, 3Monash
University, Melbourne, Victoria, Australia

Introduction: OSA prevalence in people with chronic spinal cord injury
(SCI) is estimated at between 28% and 77%. OSA is associated with
neurocognitive impairment and reduced quality of life in people with
tetraplegia. Current guidelines recommend polysomnography (PSG) for
all people with SCI and symptoms of OSA, however very few spinal
units have access to PSG. Recently a two stage model of questionnaire
and overnight oximetry has been found to accurately detect moderate to
severe OSA in the able-bodied, primary care population (defined in this
study as an Apnoea Hypopnoea Index ≥30). The aim of this study was
to determine whether this model can similarly detect moderate to severe
OSA in chronic tetraplegia.
Methods: A dataset containing 78 sleep studies and questionnaires in
people with tetraplegia was used to test and modify the two-stage
screening model. The four-item questionnaire (stage 1) was derived
using demographic and sleep questionnaires and the 3%ODI (stage 2)
was generated using oximetry data from overnight PSG. Sensitivity and
specificity were calculated to assess the accuracy of the model. Multi-
variate analyses were performed to determine associations between OSA
and previously identified risk factors in SCI. The regression coefficients
were used to develop a new tetraplegia specific questionnaire for the
first stage of the screening model. Diagnostic accuracy tests were
repeated for the modified two-stage model.
Results: Using the original cut-off scores, sensitivity and specificity of
the two-stage model were 70% and 94%. Subjective sleepiness, self-
reported snoring, self-reported apnoeas, injury completeness, neck cir-
cumference and age were associated with moderate to severe OSA.
Sensitivity and specificity for the modified model were 87% and 85%.
Discussion: PSG is a resource intensive and frequently clinically inac-
cessible test. A prospective validation of the original and modified
screening models tested in this study will determine whether moderate
to severe OSA can be accurately identified in chronic tetraplegia. If
successful, this alternative screening model has the potential to substan-
tially increase the detection of OSA in tetraplegia and improve access to
treatments.
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CLINICAL OUTCOMES IN A HIGH NURSING
RATIO WARD SETTING FOR CHILDREN WITH
OBSTRUCTIVE SLEEP APNOEA AT HIGH RISK
AFTER ADENOTONSILLECTOMY
SARAH ARACHCHI1, DAVID S ARMSTRONG1,2,
MARGOT J DAVEY1,2, GILLIAN M NIXON1,3

1Melbourne Children’s Sleep Centre, Melbourne, Victoria, Australia,
2Department of Paediatrics, Monash University, Melbourne, Victoria,
Australia, 3The Ritchie Centre, The Hudson Institute of Medical Research,
Melbourne, Victoria, Australia

Background: In 2012 clinical management of children having
adenotonsillectomy (AT) for suspected obstructive sleep apnoea (OSA)
at our tertiary centre changed based on previous research: children with
severe OSA at increased risk of post-operative respiratory adverse events
(AE) were identified using home oximetry, and managed post-
operatively in a new high nurse/patient ratio unit in the ward (high
acuity unit, HAU) rather than in ICU as previously.
Aims and Hypothesis: To examine the post-operative respiratory AE
post AT in HAU.
Methods: A retrospective audit was performed of children having AT on
the HAU list from Oct 2012-Sept 2014, identifying clinical information,
pre-operative testing for OSA and post-operative course.
Results: 82 patients were identifed, with 79 having surgery for OSA
(16F; median age 4.2 y (range 1.2–14.7); median weight-for-age centile
77.9% (IQR 44–98.7%)). 75 had moderate/severe OSA by oximetry
(n = 44) or sleep study (n = 31) criteria. Obesity increased the risk of a
post operative AE (10/25 patients obese vs 8/54 non obese, p = 0.01)
and the presence of a major comorbidity also increased the risk of
a post operative AE (5/9 patients with comorbidity vs 13/70 patients
without, p = 0.03). 77 of 79 children had oxygen therapy in the recov-
ery room (median 20 min, IQR 15–40 min). 18 (23%) had an AE
outside the recovery room, simply observed (n = 2) or treated with
oxygen therapy (n = 14) or repositioning (n = 2). 9 had a 2nd AE, 5 had
3rd AE and 2 had 4th AE. There were no admissions from the HAU to
ICU. 63 patients (83%) stayed only one night in hospital (median 1d,
range 1–5d).
Conclusions: 91% of children operated on the HAU list had moderate-
severe OSA. Abnormal oximetry identified 44 children at increased
post-operative risk who would not otherwise have been identified.
Post-operative AE were all managed in the HAU. Post-operative care in
HAU provides safe and effective care for high-risk children post-AT,
minimising admissions to ICU.
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CHARACTERISTICS OF INFANTS , AGE <1 YEAR,
PRESENTING FOR SLEEP STUDIES
HEATHER COUGHTREY, KAREN WATERS, DOMINIC FITZGERALD
University of Sydney, Westmead, Australia

Introduction: Most literature pertaining to sleep abnormalities in chil-
dren have average age of 6–9 years, but a large proportion of the studies
in our unit are on infants. We evaluated the characteristics at presenta-
tion, and 2 year follow-up, for infants who had Sleep Studies at The
Children’s Hospital at Westmead (CHW) in 2008–2009.
Methods: Patient records were retrospectively reviewed for characteris-
tics of infants with one or more PSG studies at CHW in their first year
of life, and for outcomes at 2 yrs. Results are presented using descriptive
statistics.

Results: 92 infants (43 [47%] males) were referred in their 1st year and
had one or more PSG studies. Median age at 1st study was 66 (range 4
– 335) chronological days, or 56 days corrected gestational age. Refer-
rals were from (in descending frequency) General Paediatricians
(33.7%), Neonatologists (29.4%), ENT Specialists (12%), General Prac-
titioners (7.6%) and Paediatric Respiratory Consultants (4.4%). Con-
genital disorders were present in 63% and the commonest congenital
disorders are described. Many needed surgical procedures as part of
their management. Most had overnight studies, with a wide variation in
sleep duration. Respiratory support was prescribed for 52.2%. At 2 year
follow-up 22/92 (23.9%) had been discharged from sleep medicine 5/92
(5.4%) infants had died and 22/80 (27.5%) had developmental delay. A
total of 22/92 (23.9%) were still being followed by sleep medicine and
15/92 (16.3%) continued on respiratory support.
Conclusion: A high proportions of infants referred for PSG during their
first year have congenital abnormalities, require therapy with CPAP or
ventilation, and have developmental abnormalities at age 2 years. Devel-
opmental outcomes appear to be primarily related to underlying genetic
and syndromal diagnoses.
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RHINOMANOMETRY AS PREDICTOR OF
CONTINUOUS POSITIVE AIRWAY PRESSURE
(CPAP) ADHERENCE
HOOI SHAN YAP1,2, VINOD AIYAPPAN1,2, PETER CATCHESIDE3,
DIMITAR SAJKOV1,2

1Flinders Medical Centre, Adelaide, SA, Australia, 2Australian Respiratory
and Sleep Medicine Institute (ARASMI), Adelaide, SA, Australia, 3Adelaide
Institute of Sleep Health (AISH), Adelaide, SA, Australia

Introduction: The effectiveness of continuous positive airway pressure
(CPAP) treatment depends on patients’ compliance. Increased nasal
resistance measured by rhinomanometry had been indicated to predict
CPAP acceptance. However, the utility of rhinomanometry for predict-
ing long term CPAP compliance remains unclear.
Objective: To assess the utility of nasal airway resistance as measured by
rhinomanometry for predicting CPAP adherence rates at 3 & 12
months.
Methods: This study included patients who had laboratory CPAP titra-
tion and anterior rhinomanometry over a 12-month period in 2013.
Preliminary CPAP compliance data were obtained from clinicians’ letters
and medical records. Phone surveys were conducted to obtain further
information regarding patients’ subjective compliance, types of mask
used and to obtain permission to access records of downloaded data
from CPAP providers. Adequate CPAP compliance was defined as objec-
tively measured CPAP usage of >4 hours per night for 70% of days used.
Results: 102 patients had a laboratory CPAP titration study in 2013
with matching rhinomanometry. 16 patients did not proceed with CPAP
treatment, 19 patients were uncontactable and 18 declined participa-
tion. CPAP compliance data were available in 49 patients at 3 months
and 34 patients at 12 months, and in 30 patients at both time points. At
3 months, 75% of patients had adequate compliance in comparison to
82% at 12 months. Median [IQR] hours of usage at 3 months and 12
months were 6.4 [5–7] and 6.5 [5.5–7] hours/night respectively.
Rhinomanometry was not predictive of CPAP adherence at 3 months
(ROC area under curve 0.54, 95% CI 0.39 to 0.68, p = 0.704, N = 49)
or 12 months (ROC area under curve 0.61, 95% CI 0.43 to 0.77,
p = 0.403, N = 34), or in an intention to treat analysis presuming
patients who could not be contacted at 12 months were non-compliant
(ROC area under curve 0.54, 95% CI 0.36 to 0.70, p = 0.710, N = 49).
Discussion: Measurement of nasal resistance by rhinomanometry
during CPAP titration study does not appear to predict long-term CPAP
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compliance. Further analysis of long-term mask interface choices based
on rhinomanometry data may warrant further investigation.
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DIFFUSE LEWY BODY DISEASE PRESENTING
WITH COMPLEX ABNORMAL SLEEP BEHAVIOUR
SHIVONNE PRASAD1, ERIC KUO1, DENISE O’DRISCOLL1,2,
ALAN YOUNG1

1Eastern Health, VIC, Australia, 2Monash University, VIC, Australia

The interaction between Lewy body pathology in the setting of
neurodegenerative disease and rapid eye movement (REM) sleep behav-
iour disorder (RBD) has been widely reported.
Case: We describe the case of a 75-year-old man who presented
with a progressive history of abnormal limb movements and behav-
iours in sleep in association with a recent unexplained fall, postural
instability and mild memory impairment. A sleep referral was prompted
following the patient’s failure to respond to dopamine replace-
ment therapy, including Levodopa/Carbidopa and Pramipexole,
for presumed restless legs syndrome (RLS). Cabergoline therapy had
been prescribed previously for a pituitary adenoma. Symptoms
were also thought to worsen after the commencement of a selective
serotonin reuptake inhibitor, Sertraline, for depression. Further
history in sleep clinic was more suggestive of a parasomnia than
RLS.
Physical examination: A flat affect with mild bradykinesia was noted
with an otherwise normal neurological examination, including no
ocular abnormalities or other signs of Parkinsonism.
Investigations: A full blood count and biochemistry were normal. An
MRI brain and electroencephalogram (EEG) were also normal.
Polysomnographic investigations with video off Levodopa/Carbidopa
and Pramipexole therapy confirmed an RBD with co-morbid non-
REM (NREM) parasomnia and moderate obstructive sleep apnoea
(OSA). Frequent PLMs were also noted. Continuous positive pressure
(CPAP) therapy and clonazepam before bedtime were commenced
with partial response. Following the patient’s sleep diagnoses, a
specialist movement disorder specialist opinion was sought and a diag-
nosis of diffuse Lewy body (DLB) disease was established. Careful
dopamine replacement therapy was reintroduced. Extensive education
and ongoing social work input was required for deteriorating memory
and intermittent confusion with hallucinations. CPAP therapy
continues.
Conclusions: This case illustrates the emergence of a diagnosis of DLB
disease in a patient with complex REM behaviour disorder with NREM
parasomnia overlap. The role of antidepressants in aggravating RBD and
parasomnia is also highlighted. Careful history taking to establish diag-
noses in sleep behaviour disorders and recognition of the link between
RBD and neurodegenerative disease are critical steps in instituting
appropriate therapy and support in such patients.
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ACCURACY OF NON-INVASIVE SLEEP
MONITORS COMPARED WITH
POLYSOMNOGRAPHY
CLAIRE ELLENDER, JOHN SWIECA, DAVID CUNNINGTON
Melbourne Sleep Disorders Centre, East Melbourne, VIC, Australia

Introduction: 3.3 million fitness bands were sold in 2013–2014 and
many are marketed to track the quality and duration of sleep, with little

published accuracy data. If these devices are able to measure sleep
reasonably accurately, they could prove useful tools in the assessment
and management of sleep disorders, as they provide continuous,
longitudinal data, something that polysomnography (PSG) is not
able to provide. This study aims to compare 3 non-invasive devices (i)
ResMed S+; (ii) Beddit; and (iii) JawBone UP3 with PSG. The S+ is a
bedside infrared device, which measures chest wall movement and
derived sleep quality. The Beddit is a mattress-fitted vibration
sensor that measures heart rate, respiratory rate and body movement.
The UP3 is a wrist worn device that measures heart rate and body
movement.
Methods: A consecutive cohort of patients referred for PSG as part of
their standard work up was recruited to wear the S+, Beddit and
UP3 in addition to standard PSG set-up. Demographic information
and sleep study data including total sleep time (TST), sleep onset
latency (SOL), wake after sleep onset (WASO), sleep efficiency, duration
of light sleep stage (stage N1 and N2) and deep sleep stage (stage N3),
duration of rapid eye movement (REM) sleep and heart rate were
recorded.
Results: 3 normal controls have been recruited; mean age 43 yrs, 2
males and 1 female. The average TST from PSG was 343 mins (SD ± 63)
compared with 348 mins (SD ± 89), 315 mins (SD ± 77) and
364.67 mins (SD ± 94) from the S+, Beddit and UP3 respectively.
Average SOL on PSG was 4.1 mins (SD ± 2.7) compared with 31 mins
(SD ± 24) by S+, 60 mins (SD ± 43) by Beddit and 24 mins (SD ± 32)
by UP3. Average duration of light and deep sleep on PSG was 171 mins
(SD ± 46) and 97 mins (SD ± 27), whereas it was 180 mins (SD ± 61)
and 104 mins (SD ± 24) with S+, and 215 mins (SD ± 74) and 91 mins
(SD ± 7) using the UP3 (the Beddit does not give data on “light” versus
“deep” sleep). Mean duration of REM on PSG was 50 mins (SD ± 13),
61 mins (SD ± 16) with the S+ and 56 mins (SD ± 29) UP3.
Conclusion: With this preliminary data is seems that measures of sleep
collected by non-invasive devices are not significantly different to PSG.
Whilst single night PSG gives very detailed, integrated data, it is only for
a single night. These devices can accurately provide continuous longi-
tudinal data on sleep shedding insights into long term sleep trends.
Conclusion: The ability for longitudinal data collection on patients
sleep has never been greater.
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PREVALENCE AND OUTCOMES OF SLEEP
DISORDERED BREATHING IN HEART FAILURE
SAKHEE KOTECHA, KIRK KEE, TEANAU ROEBUCK,
ELI DABSCHECK, BELINDA MILLER, PETER BERGIN,
MATTHEW NAUGHTON
Alfred Hospital, Melbourne, Australia

Introduction: This is a retrospective audit of patients with multi-
aetiology chronic heart failure attending a cardiac transplant service who
underwent polysomnography (PSG) to assess the prevalence, type and
severity of sleep disordered breathing (SDB). Outcomes included
heart transplantation, mortality and use of continuous positive airway
pressure.
Methods: Patients with heart failure who underwent PSG between
January 2010 and December 2014 were identified and PSG, cardiac and
outcome data were collected. Those who underwent right heart cath-
eterisation (RHC) were classified according to the “Cardiac Index vs
PCWP plot” (Forrester Am J Cardiol,1977).
Results: Of 104 patients (66 with RHC), 88% had AHI > 5, 37% began
CPAP (nil on ASV), 31% were transplanted and16% died over mean
follow-up of 27 months. Note tabulated characteristics & “Forrester”
plot with CPAP users identified by red circles.
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Age (yr) m ± sd 56 ± 12
Sex (% male) 84
BMI (kg/m2) m ± sd 28 ± 5
LVEF (%) m ± sd 31 ± 15
SDB (AHI > 5)(%) 88

OSA (%) 47
CSA (%) 29
MSA (%) 12

CPAP (%) 37

Discussion: Prevalence of SDB (both OSA & CSA) in severe heart
failure is ∼ 9/10 of whom ∼1/3 use CPAP. According to Forrester plot
classification, most CPAP users have a cardiac index > 1.4 L/min/m2
and variable PCWP values.
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LOW FREQUENCY OF SLEEP DISORDERED
BREATHING DURING SLOW WAVE SLEEP, A
RETROSPECTIVE STUDY
JOE DONOGHUE2, SAMEH SAMUEL1,2, MICHAEL HENSLEY1,2,
STEPHEN GYULAY2

1Unviersity of Newcastle, Newcastle, Australia, 2John Hunter Hospital,
Newcastle, Australia

Aim: To evaluate the variation in SDB events for each stage of sleep.
Hypothesis: The frequency of SDB will be at its lowest during Slow
Wave Sleep.
Method: A retrospective analysis was performed on all initial diagnostic
sleep studies conducted from 01/04/2014 to the 30/04/2014. All studies
were scored following guidelines provided in the AASM 2009 “Manual
for the Scoring of Sleep and Associated Events”.
All respiratory events scored, were allocated to the specific sleep
stage in which the respiratory event began. No distinction was made
between the different types of respiratory events. The number of res-
piratory events occurring by sleep stage and the minutes spent in
each stage were calculated. Then mean AHI for each sleep stage was
calculated.
Results: There were 73 initial diagnostic sleep studies (39 males/ 34
Females) during the month of April 2014, with age range 21–82 years
(mean 51.9). The number of subjects with total AHI < 5 (17), 6–15
(14), 16–30 (13) and total AHI > 30 were (29). There was a significant
reduction in SDB during Slow Wave Sleep. This pattern was maintained
for all data; males and females and severity levels.

Sleep Stage
(Proportion)

Stage 1
(22.4%)

Stage 2
(53.7%)

Stage 3
(12.8%)

Stage REM
(11.1%)

Total
Sleep

Mean AHI
(CI) SD

55 (35–75) 89 23 (5–41) 78 5.3 (2.8–7.8) 11 33.4 (27.4–39.4) 27 29.2

Mean AHI M 68.5 30.7 5.9 32.1 34.3
Mean AHI F 33.6 14.6 4.8 29.1 20.5

Discussion: There was a significant reduction in SDB during SWS that
occurred for both males and females and at all SDB severity levels. This
phenomenon may indicate alternative avenues of treatment for instance
(pharmaceutical therapies); by increasing the time spent in SWS.
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CHARACTERISTICS AND ATTITUDES OF
ELDERLY PATIENTS INVESTIGATED FOR SLEEP
DISORDERED BREATHING
CLARISSA SUSANTO, YEWON CHUNG, GAVINA COSSA,
LEON LAKS, ELIZABETH VEITCH
Concord Repatriation General Hospital, NSW, Australia

Objectives: To assess the characteristics of an elderly population
referred for a diagnostic sleep study and to assess both their understand-
ing of the referral and their willingness for treatment.
Participants: Consecutive patients aged ≥75 years who were referred
for a diagnostic sleep study.
Methods: Structured interview. Information was obtained on their
demographics, co-morbidities, perceptions on sleep-disordered breath-
ing (SDB), Epworth Sleepiness Scale (ESS) and Pittsburgh Sleep Quality
Index (PSQI). Measurements of cognition and well-being were made
using the Physical Self-Maintenance Scale (PSMS) and Mini Mental State
Examination (MMSE). The results of the participants’ sleep study were
collected.
Results: Twenty-two patients were recruited (15 males) with a mean age
of 80 (range 75–87); 14 came from a non-English speaking background.
Most were obese (mean BMI 34 kg/m2, range 25–52), and they were
highly co-morbid, with cardiovascular (22/22), musculoskeletal (16/22)
and endocrine disorders (14/22) the most prevalent. Poly-pharmacy was
common (mean number of drugs 7, range 3–12). SBD symptoms, such
as snoring (16/20) and daytime somnolence (17/20) were common,
however patients were more often referred for reasons unrelated to these
(12/20). The mean ESS was 8 (range 2–21), and patients had an elevated
mean PSQI score of 8 (range 2–19). Most patients (14/22) understood
why they were referred for a sleep study, only 10 had knowledge of the
possible treatment options, but most (15/22) stated they wanted treat-
ment if found to have SDB. All patients had abnormal sleep study results
(16 severe, 4 moderate, 2 mild).
Conclusions: Elderly patients referred for sleep study were highly
co-morbid and were frequently referred as part of the investigation of
their co-morbidities. Elderly patients understood the reasons for the
referral, and stated they would have treatment if needed, however most
were not aware of the treatment options.
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REGIONAL DECLINES IN SLEEP SLOW WAVE
ACTIVITY IN AMNESTIC MILD COGNITIVE
IMPAIRMENT
KATE SPRECHER1,3, CYNTHIA PHELAN5, STEPHANIE JONES2,3,
BRADY RIEDNER2,3, RUTH BENCA2,3

1Neuroscience Training Program, Madison, WI, USA, 2Center for Sleep
Medicine and Sleep Research, Madison, WI, USA, 3Department of
Psychiatry, Madison, WI, USA, 4University of Wisconsin, Madison, WI,
USA, 5Geriatric Research Education and Clinical Center, Wm. S. Middleton
Memorial VA Hospital, Madison, WI, USA

Introduction: Amnestic Mild Cognitive Impairment (aMCI) is a condi-
tion of memory loss that frequently progresses to Alzheimer’s disease
(AD). There is growing evidence of a relationship between disturbed
sleep and the pathogenesis of AD. Furthermore, reduced slow wave
power correlates with impaired sleep-dependent memory consolidation
in aMCI. Sleep slow waves are a regionally heterogeneous phenomenon,
yet regional differences in sleeping brain activity have not been inves-
tigated in aMCI.
Methods: We studied 16 adults with and without aMCI, matched for
age, sex and Apnea-Hypopnea Index (n = 8 per group). aMCI diagnosis
was determined by consensus of an expert panel according to current
guidelines. Sleep was evaluated with standard polysomnography and
with high density EEG (256 electrodes). After manual artifact removal
(including EEG arousals), spectral analysis of NREM sleep was per-
formed for all 256 channels (fast Fourier transform routine, Hanning
window, 6 s epochs ). Maps were then compared using both absolute
and normalized power (z-scores computed for each subject across all
electrodes) in standard frequency bands. Topographic differences
between aMCI groups were determined by statistical non-parametric
mapping.
Results: Sleep architecture, including quantity of slow wave sleep (% of
total sleep time), did not vary between aMCI and control groups.
However, subjects with aMCI showed reduced absolute and normalized
power in the slow wave range (1–4.5 Hz) in a central region, compared
to controls.
Discussion: Preliminary analyses suggest a loss of slow wave activity in
central brain regions in subjects with aMCI. Further analyses will
confirm this finding in a larger sample and explore other aspects of sleep
that may distinguish aMCI from normal elderly subjects, including slow
wave amplitude and slope, actigraphy, and correlations with cognition.
These changes in brain function were evident in the absence of group
differences in gross sleep architecture, demonstrating the utility of meas-
uring sleep with high temporal and spatial resolution.
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DECREASED OREXIN EXPRESSION WITH
AGEING IN THE HUMAN BRAIN; IMPLICATIONS
FOR SLEEP REGULATION
NICHOLAS HUNT1, KAREN WATERS1,2, RITA MACHAALANI1,2

1University of Sydney, NSW, Australia, 2Childrens Hospital at Westmead,
NSW, Australia

Introduction: The orexin neuropeptides (OxA and OxB) have prominent
roles in sleep regulation and energy metabolism. With increasing age,
there are physiological deteriorations of these functions. Previous studies
of the effects of aging on orexin have produced inconsistent results in
rodents and humans. This studied aimed to quantitate orexin expression
in the human hypothalamus and determine any change with age.

Method: Orexinergic expression in the hypothalamus was studied using
immunohistochemistry for OxA and OxB. Three separate age groups
were investigated including infants (0–1 year) (n = 7), children (2–10
years) (n = 8) and adults (48–60 years) (n = 7). Tissue for infants and
children was obtained from the Department of Forensic Medicine in
Glebe, NSW while tissue from the adult group was obtained from the
NSW brain bank network. The percentage of positive stained neurons
and the regional distribution were quantified in 3 divisions of the
hypothalamus: perifornical area, dorsal medial, posterior and lateral
hypothalamus.
Results: The percentage of neurons positive for OxA and OxB was
decreased with increasing age (P < 0.05). Specifically, infants and chil-
dren had substantially more OxA and OxB expressing neurons in the
perifornical area, dorsal medial and posterior hypothalamus comp-
ared to adults, while no significant changes were seen in the lateral
hypothalamus.
Conclusion: Expression of orexin is lower in adults than in infants and
children in a region-specific manner. Reduced expression in orexin
occurred in the medial and not the lateral fields of the hypothalamus.
Insomnia and reduced appetite in late adulthood may be linked to these
changes in orexin expression.
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REDUCED SLEEP SPINDLE DENSITY IN
PARKINSON’S DISEASE: A CASE-CONTROL
STUDY
ANNA MULLINS1,3, JONG-WON KIM1, NATHANIEL MARSHALL3,
RONALD GRUNSTEIN1, SHARON NAISMITH2, SIMON LEWIS2

1Woolcock Institute of Medical Research, Sydney, NSW, Australia, 2Brain
and Mind Research Institute, Sydney, NSW, Australia, 3School of Nursing,
University of Sydney, Sydney, NSW, Australia

Introduction: Sleep disturbances and cognitive impairment are
salient non-motor features of Parkinson’s disease. Sleep spindles
play a pivotal role in strengthening learning and memory processes, and
are known to change with age. Using an automated sleep spindle
analysis algorithm we sought to investigate if sleep spindle characteris-
tics during NREM sleep differed between Parkinson’s disease patients
and healthy controls. Further aims were to explore any relationship
between sleep spindles and cognitive task performance in Parkinson’s
disease.
Methods: Thirty patients with Parkinson’s disease (8 female; mean age
63.5) and thirteen healthy controls (8 female; mean age 65) underwent
overnight polysomnography (PSG) and neuropsychological assess-
ments. Frontal (Fz), central (C3), parietal (Pz) and occipital (O2) scalp
EEG signals were analysed using an automated spindle detection algo-
rithm with a band-passing Finite-Impulse-Response filter (11–16 Hz). A
Hilbert transformation was further applied to extract envelopes of spin-
dles. Sleep spindle characteristics (density, frequency, amplitude and
symmetry) during NREM sleep were compared between groups and
investigated in relation to Parkinson’s patients’ neurocognitive task
performance.
Results: In the absence of gross sleep architecture differences, Parkin-
son’s patients showed reduced spindle density in central (p = 0.006),
parietal (p = 0.002), occipital (p = 0.014) but not frontal derivations
during NREM sleep compared to controls. There were no significant
differences in spindle frequency, amplitude or symmetry observed.
Reduced spindle density across the cortex was moderately correlated
(rho 0.38–0.44) with poorer performance on tasks of memory and
attention.
Conclusions: Sleep spindle density is reduced in Parkinson’s disease
and is generally associated with cognitive deficits. Sleep spindle density
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may be biomarker of cognition and could provide a prospective marker
in the evolution of Parkinson’s dementia.
Keywords: EEG microstructure, Quantitative EEG, Fast and Slow
Spindles.
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EFFECT OF A TOPICAL VASOCONSTRICTOR ON
THE UPPER AIRWAY OF PATIENTS WITH
QUADRIPLEGIA AND OBSTRUCTIVE SLEEP
APNOEA: AN MRI STUDY
HAILEY MEAKLIM1,2, DAVID BERLOWITZ1, GRAEME JACKSON2,
ALAN CONNELLY2, SHAWNA FARQUHARSON2, DOUG BROWN3,
LYNNE BILSTON4, ALICE HATT4, PETER CISTULLI5,6,
KATE SUTHERLAND5,6, FERGAL O’DONOGHUE1,2

1Institute for Breathing and Sleep, Austin Health, Heidelberg, VICTORIA,
Australia, 2The Florey Institute of Neuroscience and Mental Health,
Heidelberg, VICTORIA, Australia, 3Spinal Research Institute, Heidelberg,
VICTORIA, Australia, 4Neuroscience Research Australia, Randwick, NSW,
Australia, 5Discipline of Sleep Medicine, The University of Sydney, Sydney,
NSW, Australia, 6Centre for Sleep Health and Research, Royal North Shore
Hospital, Sydney, NSW, Australia

Introduction: Obstructive sleep apnoea (OSA) is extremely prevalent
among people with quadriplegia, but the reasons for this increased
prevalence rate are not well established. It has been suggested that OSA
in quadriplegia may in part be attributable to unopposed upper airway
parasympathetic activity causing mucosal vascular engorgement. This
study investigated the effect of a topical vasoconstrictor, phenylephrine,
on the upper airway of people with OSA and quadriplegia using 3-Tesla
(3T) magnetic resonance (MR) imaging.
Method: 33 participants from Melbourne were recruited: 6 people with
quadriplegia and OSA (SCI-OSA), 15 able-bodied participants with
OSA (AB-OSA), and 12 able-bodied participants without OSA (AB-
CTRL). Participants underwent a 3T-MR scan of their upper airway
before being administered an atomised dose of phenylephrine to their
nose and throat, and then having a repeat MR scan five minutes later.
Volumetric analysis of the upper airway was performed on both pre- and
post-phenylephrine scans.
Results: Repeated measures ANOVA indicated a statistically significant
increase in velopharyngeal volume across groups after phenylephrine
administration, F (1, 31) = 8.75, p = .006. A significant interaction
effect between phenylephrine administration and group was noted, F (2,
31) = 3.49, p = .043, indicating that velopharyngeal volume increased
significantly for both SCI-OSA (3.51 ± 0.83 vs. 3.84 ± 1.41 cm3) and
AB-OSA (3.24 ± 1.54 vs. 4.09 ± 1.74 cm3) post-phenylephrine, but not
for AB-CTRLs (2.96 ± 0.85 vs. 3.05 ± 1.07 cm3). No other changes were
observed from pre-to post-phenylephrine for other upper airway struc-
tures examined.
Conclusion: Vasoconstriction of the upper airway using phenylephrine
produces enlargement of the velopharynx in both SCI-OSA and AB-OSA
groups. Due to the reduced acceptance of conventional treatment
options for OSA in SCI, there may be a role for topical vasoconstriction
in the treatment of OSA in quadriplegia.
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MILD AIRFLOW LIMITATION INCREASES
CORTICAL ACTIVATION AND K-COMPLEX
FREQUENCY
CHINH NGUYEN1,3, ANDREW WELLMAN4, AMY JORDAN5,6,
DANNY ECKERT1,2

1Neuroscience Research Australia (NeuRA), Sydney, NSW, Australia,
2School of Medical Sciences, University of New South Wales, Sydney, NSW,
Australia, 3Woolcock Institute of Medical Research and Sydney Medical
School, University of Sydney, Sydney, NSW, Australia, 4Brigham and
Women’s Hospital and Harvard Medical School, Boston, MA, USA,
5University of Melbourne, Parkville, VIC, Australia, 6Institute for Breathing
and Sleep, Heidelberg, VIC, Australia

Introduction: Restrictions to airflow through the upper airway despite
on-going respiratory effort (airflow limitation) are common components
of snoring and sleep-disordered breathing. Airflow limitation can trigger
cortical arousals and contribute to daytime sleepiness. Moreover, even
mild airflow limitation insufficient to cause cortical arousals can reduce
deep sleep and impair daytime function. K-complexes (KCs), definitive
markers of N2 sleep, are characterised by an initial brief positive deflec-
tion in the EEG followed by a slower, larger negative deflection occur-
ring at ∼550 ms (N550). KCs are often associated with cortical arousals
and increased EEG spectral power of the delta band. The amplitude of
the N550 component is increased after sleep deprivation and in recov-
ering alcoholics. Hence, KCs may reflect an arousal phenomenon or a
sleep-protective response to sensory stimuli. This study aimed to deter-
mine the effects of mild airflow limitation on KC frequency and mor-
phology, and EEG spectral power.
Methods: Transient reductions in continuous positive airway pressure
(CPAP) during stable N2 sleep were delivered to induce mild airflow
limitation in 20 adults with OSA and 10 healthy controls. EEG at C3
and airflow was measured in 1-min windows to quantify KC properties
and EEG spectral power immediately before and during reductions in
CPAP. The frequency and morphology (including N550 amplitude) of
KCs and the EEG spectral power were compared between conditions.
Results: During mild airflow limitation (peak inspiratory
airflow = 0.31 ± 0.1 L/s), the number of KCs (44 ± 28 vs. 60 ± 38,
p < 10−3), N550 amplitude (25 ± 3 vs. 27 ± 3 μV, p < 10−3) and spectral
power (delta: 147 ± 48 vs. 230 ± 99 μV2, p < 10−4 and theta bands:
31 ± 14 vs. 34 ± 13 μV2, p < 0.01) significantly increased whereas beta
band power decreased (14 ± 5 vs. 11 ± 4 μV2, p < 0.01) compared to
the preceding non-flow-limited period on CPAP. KC frequency, mor-
phology and timing did not differ between OSA patients and controls.
Discussion: Mild airflow limitation increases KC frequency, N550
amplitude and spectral power of delta and theta bands. The presence of
increased cortical activity, even during mild airflow limitation, may have
important implications for respiratory conditions in which airflow limi-
tation during sleep is common (e.g. snoring and OSA).
Support: NIH and NHMRC NeuroSleep CRE (1060992).
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MOBILE PHONE EMISSIONS: EFFECTS ON THE
SLEEPING BRAIN
SARAH LOUGHRAN
1University of Wollongong, Wollongong, NSW, Australia, 2Australian Centre
for Electromagnetic Bioeffects Research, Wollongong, NSW, Australia

Introduction: Radiofrequency electromagnetic fields (RF EMF), such as
those emitted by mobile phones, affect the electroencephalogram (EEG)
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during sleep. However, the underlying neurobiological mechanisms,
functional consequences, and potential presence of this effect in chil-
dren and adolescents, remain unknown. In response to the growing
concern and uncertainty regarding mobile phones and health, the World
Health Organisation (WHO) has identified studies in children of differ-
ent ages, as well as studies validating effects on the EEG and identifying
mechanisms, as high priority research needs. The WHO is also currently
developing environmental health criteria to provide a health risk assess-
ment of RF EMF and further identify knowledge gaps and research
priorities.
Methods: The current study constitutes a review of this literature,
providing a summary of the current state of knowledge and the research
that is underway at the Australian Centre for Electromagnetic Bioeffects
Research (an NHMRC Centre of Research Excellence) addressing the
influence of mobile phone emissions on sleep and brain activity.
Results: Effects on the sleep EEG are the most consistent effects
reported in relation to mobile phone exposure, with several demonstra-
tions of enhanced EEG spectral power around the sleep spindle fre-
quency range (∼11–15 Hz) during non-rapid eye movement (non-REM)
sleep. These effects have been shown to be sensitive to individual
variability, replicable within an individual, and potentially dose-
dependent.
Discussion: Based on the previous research summary and identified
research gaps, ACEBR have developed a series of studies to address these
research needs. A study testing the sensitivity of sleep to RF EMF
exposure in children and adolescents aged 9 to 18 years is currently
underway, while several other studies will determine (1) Whether
the EEG effect is consistent with being produced by RF-induced
thermal changes; (2) The influence of gender and circadian cycle
on the EEG effect; and (3) The functional consequence of the effect on
the EEG.

119

ARE ADOLESCENTS SLEEPING LESS? TRENDS IN
SLEEP LENGTH FROM ONE SCHOOL: 2007–2014
KURT LUSHINGTON1, JAMES DOLLMAN1, ANDREW WILSON1,
DECLAN KENNEDY2, JAMES MARTIN2

1University of South Australia, Adelaide, South Australia, Australia,
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Introduction: There is preliminary evidence that children may be sleep-
ing less than they did in the past with one group reporting that sleep
length in Australian children attending the same set of primary schools
decreased by approximately 30 min over the period 1985–2004. Much
of this evidence however has been indirect (e.g. examined activity
patterns and not specifically bedtimes) and moreover has not distin-
guished sleep on school from non-school (i.e. weekend and holiday)
nights.
Methods: An omnibus sleep survey with items on the timing of sleep
and wake on school (Sunday-Thursday), school weekend (Friday-
Saturday) and holiday nights was administered to three cohorts of year
11 students attending the same school in 2007 (n = 89; mean (SD)
age = 16.9 (0.6)y), 2010 (99; 16.9 (0.6 y)) and 2014 (59; 16.8 (0.5)y).
Data was collected in the third week after the first term break (April).
Students were all male.
Results: Over the period 2007, 2010 and 2014, a secular decline was
observed in total sleep time (sleep offset minus sleep onset time) on
school nights (7.8 (0.9), 7.6 (1.0) and 7.5 (1.1)h), respectively) and
holiday nights (9.4 (1.5), 9.1 (1.6) and 8.8 (1.6)h), while mixed changes
were observed for school weekend nights (8.7 (1.4), 8.5 (1.6) and 8.5
(1.7)h). Despite the shorter sleep, these trends did not reach significance
(OneWay ANOVA analyses).

Discussion: The present data indicate that sleep length has shortened
over the seven years from 2007 to 2014. This trend was evident on
school (−22 min), weekend (−12 min) and holiday nights (−40 min)
suggesting that it is not schooling per se which may explain this gen-
eralised decline. It is also notable that there was considerable
interindividual variability in sleep length especially on school weekend
and holiday nights, which may explain the failure to find significance. In
conclusion, although the changes did not reach significance they none-
theless represent a meaningful reduction in sleep length over a relatively
short time period. We are presently examining extracurricular activity
and the possible intrusion of digital media into the bedroom as contrib-
uting factors. The functional significance of such changes remain to be
explored.
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WHAT’S KEEPING TEENAGERS AWAKE?
RELATIONSHIPS AND MECHANISMS BETWEEN
PRE-BEDTIME BEHAVIORS AND SLEEP IN
ADOLESCENTS DURING SCHOOL AND
VACATION
EMILY HARBARD1, NICHOLAS ALLEN2,3, JOHN TRINDER2,
BEI BEI1,4

1Monash University, Victoria, Australia, 2University of Melbourne, Victoria,
Australia, 3University of Oregon, Oregon, USA, 4Royal Women’s Hospital,
Victoria, Australia

Introduction: Computer and technology use before bedtime is associ-
ated with poorer and shorter sleep in adolescents, but little is known
about other behaviours. This study characterised a range of behaviours
in the hour before bed (i.e., pre-bedtime behaviours; PBB) and exam-
ined their relationship with sleep timing, duration and onset latency
during school and vacation periods. Mechanistic roles of chronotype
and cognitive pre-sleep arousal were also examined.
Method: During the last week of a school-term (School) and throughout
a two-week vacation (Vacation), 146 adolescents (47.26% male, age
M ± SD = 16.2 ± 1.0 years) from the general community completed
daily sleep measure using actigraphy, and self-report measures on PBBs,
chronotype (Morningness-Eveningness Questionnaire), and cognitive
pre-sleep arousal (Pre-sleep Arousal Scale).
Results: Adolescents engaged in a range of technology and non-
technology related PBBs that shared varying relationships with sleep
outcomes. Notably, playing video-games was associated with significantly
later School and Vacation bedtime (controlling for chronotype), and
shorter School sleep duration. During Vacation, social-media use was
significantly associated with longer SOL, and this relationship was
mediated by higher cognitive pre-sleep arousal. In contrast, during
School, spending time with family related to significantly earlier bedtime
and longer sleep duration.
Conclusions: What adolescents do before bedtime might be relevant to
their sleep timing, duration, and quality. Technology related PBBs such
as video-games and social-media are risk factor for shorter and poorer
sleep, particularly during school nights, whilst time with family was
protective of sleep duration. In addressing sleep problems in adoles-
cents, family involvement, as well as therapeutic components that target
the potentially addictive nature of technology use and reduce cognitive
pre-sleep arousal might be particularly beneficial.
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THE EFFECT OF PROLONGED SLEEP
RESTRICTION ON ADOLESCENTS’ SUSTAINED
ATTENTION, RESPONSE TIMES AND
SUBJECTIVE SLEEPINESS
ALEX AGOSTINI1, MARY CARSKADON1,2, MICHELLE SHORT1

1University of South Australia, Adelaide, South Australia, Australia,
2Brown University, Providence, Rhode Island, USA

Introduction: Adolescents often do not obtain adequate sleep. Changes
in both biological and psychosocial factors result in later bedtimes,
while rise times are held constant to allow for school attendance. While
effects of sleep restriction on daytime functioning in adults are docu-
mented, the deficits in sustained attention and response times associated
with prolonged sleep restriction are little studied in adolescents. This
research was conducted to assess the effect of five consecutive nights of
sleep restriction to 5 h on adolescents’ sustained attention, response
times, and subjective sleepiness.
Methods: Twelve participants (six male) ages 15–17 y (M = 16.08,
SD = 0.9) participated in a ten-day laboratory study. After one adapta-
tion night and one baseline (BSLN) night (10 h time in bed [TIB]), TIB
was restricted to 5 h for five nights followed by two recovery (REC)
nights (10 h TIB). A 10 min Psychomotor Vigilance Task (PVT) and the
Karolinska Sleepiness Scale (KSS) were completed 5 times per day at
3 h-intervals.
Results: Mixed model analyses assessed the effect of sleep condition
and time of day on PVT performance and KSS scores. Significant main
effects of sleep condition for lapses (F(8,484) = 16.53, p < .001) and
fastest 10% of responses (F(8,484) = 19.25, p < .001) on PVT and KSS
scores (F(8,481) = 48.79, p < .001) were found. All three variables
showed deterioration from SR1 to SR5. While subjective sleepiness
returned to BSLN levels at REC, PVT lapses and fastest 10% did not
return to BSLN levels. Significant time of day effects were found for PVT
lapses (F(4,484) = 4.20, p = .002) and fastest 10% of responses
(F(4,484) = 2.67, p = .031). These indicated that performance was at its
worst at the first test of the day (0830). The opposite effect was found
for KSS scores, with greatest subjective sleepiness found at the end of
the day (2030; F(4,481) = 4.81, p = .001).
Conclusion: Similar to the results found with adults, sleep restriction is
detrimental to adolescents’ response times, sustained attention and per-
ceived sleepiness. Across a school week, adolescents may accumulate a
substantial sleep debt that may have negative implications for school
performance. Furthermore, weekend recovery sleep may be inadequate
to overcome deficits incurred.
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SLEEP DURATION AND CORRELATES OF POOR
SLEEP QUALITY IN NEW ZEALAND
ADOLESCENTS AGED 15 TO 17 YEARS
BARBARA GALLAND, JONATHAN PENNO, CARMEN LOBB,
ANDREW GRAY
University of Otago, Dunedin, New Zealand

Introduction: Sleep deprivation in adolescents is an important public
health issue significantly affecting the physical and emotional wellbeing
and academic success of our youth. The problem is compounded in
adolescents who are overweight or obese. The aim of this study was
to investigate sleep practises and sleep hygiene of New Zealand (NZ)
youth to identify potential targets when developing sleep and obesity
interventions.

Methods: Participants (n = 759) were recruited via Facebook targeting
NZ youth aged 15 to 17 inclusive and by school advertisement. They
were directed to an online survey powered by SurveyMonkey® to com-
plete the Pittsburgh Sleep Quality Index (PSQI), the Adolescent Sleep
Hygiene Scale (ASHS), and the Multi-Tasking Index (MTI), a score
derived from the total number of hours spent using technology after
9 pm and before 6 am/9 hours. Participants also reported their height
and weight, and caffeine use.
Results: Complete data were obtained from 692 respondents
(M : F = 0.68), 75.1% were within normal range of BMI for their age,
2.5% underweight, 15.2% overweight and 7.2% obese. In unadjusted
models, BMI was significantly related to sleep duration (n-shaped
curve), and PSQI factors of sleep latency, poor sleep efficiency and sleep
disturbance (u-shaped curves). The optimal BMI decile range to predict
sleep >8 h was between deciles 3 and 7. Each additional hour of tech-
nology time reduced sleep duration by 10.1 (95% CI 5.9 to 14.3)
minutes in girls and 17.2 (95% CI 11.9 to 22.4) minutes in boys. For
each unit increase in the ASHS score indicating better sleep hygiene,
sleep duration was increased by 32.5 (95% CI 23.5 to 41.6) minutes.
The ASHS score excluded the sleep stability factor because of the sleep
duration item. Caffeine after dinner (any source) significantly increased
the odds of shorter sleep, more sleep disturbance and less sleep effi-
ciency, but did not influence sleep latency. A one-point increase in the
MTI increased the odds of less sleep efficiency by 20% (OR 1.20, 95%
CI 1.02–1.41).
Discussion: These results are consistent with growing evidence of
support for educating youth about sleep hygiene practices with a strong
focus on caffeine and technology use, not only for sleep but also for
overweight and obesity management.
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THE SENSE STUDY (SLEEP AND EDUCATION:
LEARNING NEW SKILLS EARLY): A
RANDOMISED CONTROLLED TRIAL OF A
COGNITIVE-BEHAVIOURAL THERAPY AND
MINDFULNESS-BASED GROUP SLEEP
INTERVENTION AMONG AT-RISK ADOLESCENTS
MATTHEW BLAKE1, JOANNA WALOSZEK1, ORLI SCHWARTZ1,
MONIKA RANITI1, JULIAN SIMMONS1, LAURA BLAKE1,
PAUL DUDGEON1, RICHARD BOOTZIN5, RONALD DAHL3,
GREG MURRAY2, JOHN TRINDER1, NICHOLAS ALLEN4,1

1The University of Melbourne, Melbourne, Vic, Australia, 2Swinburne
University of Technology, Melbourne, Vic, Australia, 3University of
California, Berkeley, Berkeley, CA, USA, 4University of Oregon, Eugene,
OR, USA, 5The University of Arizona, Tuscon, AZ, USA

Introduction: Existing literature links poor sleep and mental health in
adolescence. The SENSE Study is a randomised controlled trial investi-
gating whether a multi-component group sleep intervention can
improve sleep and mental health among at-risk adolescents.
Methods: Participants were 118 adolescents (Mean Age = 14 years,
Female = 70), recruited from screenings conducted at 23 secondary
schools, who showed high levels of anxiety (Spence Children’s Anxiety
Scale [SCAS] >32 Males, >38 Females), with comorbid sleeping diffi-
culties (Pittsburgh Sleep Quality Index [PSQI] >4). Eligible participants
were randomly allocated to either ‘Sleep-SENSE’ group interventions
(Treatment, n = 59, groups = 9) or ‘Study-SENSE’ study skills group
interventions (Active Control, n = 59, groups = 9). Sleep-SENSE incor-
porates sleep hygiene, stimulus control, cognitive-behavior therapy and
mindfulness-based therapy, and is tailored to the unique develop-
mental demands of adolescence. It involves 7-weekly 90-minute group
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sessions. Participants underwent repeated assessments of objective and
subjective sleep, psychopathology and cognitive style, immediately
before and after the intervention.
Results: Analyses of covariance procedures were used to assess the
impact of the two interventions on post-intervention outcomes: there
were significant treatment effects for a) subjective sleep (global sleep,
sleep onset latency, daytime sleepiness); b) objective sleep (sleep onset
latency and bedtime variability); c) anxiety (separation anxiety and
obsessive compulsive symptoms); d) pre-sleep arousal; and e) sleep
knowledge. Parallel multiple mediation models showed that improve-
ments in subjective sleep were mediated by improvements in pre-sleep
arousal, while improvements in objective sleep onset latency were medi-
ated by improvements in objective bedtime variability.
Conclusion: The SENSE Study provides evidence that targeting pre-
sleep arousal and sleep-wake variability using cognitive-behavioural and
mindfulness based strategies can reduce sleep initiation problems and
related daytime dysfunction, along with comorbid anxiety symptoms, in
at-risk adolescents. Sleep-SENSE could be disseminated to a range of
settings, and could help in the treatment and prevention of adolescent
sleep and mental health problem. The intervention lends itself to flexible
modes of delivery, further enhancing its translational potential.
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SLEEP ELECTROENCEPHALOGRAM POWER
SPECTRA IN HEAVY AND LIGHT DRINKING
YOUTH
CAITLYN GOURLAY1, JOHN TRINDER1, JULIA CHAN1,
HAYLEY AYTON1, ABBIE COUCHMAN1, IAN COLRAIN1,2,
CHRISTIAN NICHOLAS1,3

1The University of Melbourne, Victoria, Australia, 2SRI International,
Menlo Park, California, USA, 3Institute for Breathing & Sleep, Heidelberg,
Victoria, Australia

Introduction: In long-term alcohol dependency, spectral analysis of the
electroencephalogram (EEG) in non-rapid eye movement (NREM) sleep
show diminished delta EEG power during slow wave sleep (SWS) over
and above that associated with normal aging. These deficits likely reflect
alcohol related neural disruption, greatest in frontal brain regions. Acute
alcohol ingestion before bed increases NREM delta power during SWS.
Across adolescence there is a rapid decline in SWS delta EEG power.
This is believed to reflect healthy neural development. Frontal brain
regions are the last to develop, continuing well into the mid-20 s. It is
currently unknown how heavy alcohol use in this developing age group
may affect sleep EEG power spectra. The current study assessed the
effects of alcohol drinking history, as well as acute alcohol ingestion, on
SWS delta EEG power in 18 to 21 year old youth.
Methods: Polysomnography was conducted in 6 heavy drinkers (HD:
19.83 ± 0.98 yrs; 142.88 ± 110.08 drinks in the previous month) and 6
light drinkers (LD: 19.50 ± 1.38 yrs; 13.06 ± 9.34 drinks). Participants
underwent two conditions: pre-sleep alcohol (dosed to 0.1% peak BAC;
BAC at lights out 0.085 ± 0.02%), and placebo (0.0% BAC). Data were
evaluated from frontal scalp sites during SWS in the first sleep cycle,
where delta EEG power is known to be most prominent.
Results: By design, groups differed on drinking history in the previous
month (p = .016), but did not differ in age, BMI or age drinking
was initiated (p > .05). Cycle one frontal SWS delta power was higher
after alcohol consumption (2612.42 ± 1174.1 uV2) compared to
placebo (2106.84 ± 1060.2 uV2; p = .027). However, HD had lower
frontal EEG delta frequency power during the first sleep cycle
compared to LD across both conditions (1735.06 ± 730.8 uV2 Vs
2984.21 ± 1121.0 uV2, p = .035). No interaction was observed
(p > .05).

Conclusion: Despite their relatively short drinking histories, heavy
drinking youth show a similar pattern of NREM SWS delta power
deficits to those seen in long-term alcohol dependency. It is unclear if
these power spectra differences precede heavy alcohol use in this age
group, or if they are the result of neurophysiological changes associated
with their heavy alcohol use.
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IMPORTANCE OF URINARY DRUG SCREENING
IN THE MULTIPLE SLEEP LATENCY TEST AND
MAINTENANCE OF WAKEFULNESS TEST
ANGELA ANNISS1, ALAN YOUNG1,2, DENISE O’DRISCOLL1,2

1Eastern Health, Vic, Australia, 2Monash University, Vic, Australia

Introduction: Multiple sleep latency testing (MSLT) and the mainte-
nance of wakefulness test (MWT) are increasingly used as objective tests
of daytime sleepiness and alertness. However, there is marked variability
in the interpretation and practice of AASM recommendations for these
tests. Urinary screening of patients for illicit drugs is currently recom-
mended as optional and few sleep centres (17%) routinely perform this
practice (Pataka et al., 2013). The aim of this study was to determine the
incidence of positive illicit drug screens and their influence on MSLT,
MWT and polysomnographic (PSG) variables.
Methods: All patients attending for MSLT or MWT since January 2014
were included in the study. Urinary drug screening for the presence of
amphetamines, barbiturates, benzodiazepines, cannabinoids, cocaine,
methadone and opiates was performed using first morning void follow-
ing overnight PSG. Demographics and PSG variables were compared
between groups using unpaired t-tests. Data are presented as
mean ± SD.
Results: Of the 53 patients who underwent MSLT (33) and MWT (20)
testing, 9 patients (17%) tested positive to illicit drug use. Positive drugs
detected included amphetamines, cannabinoids and benzodiazepines.
No patient self-reported medications that would have indicated a posi-
tive drug screen result on questionnaires completed prior to testing.
MSLT patients testing positive for drug use were significantly younger
(27.4 ± 5.1 vs. 38.8 ± 16.7 y, p < 0.05) with a lower BMI (25.7 ± 2.2 vs.
29.8 ± 7.3 kg/m2, p < 0.05) than patients who screened negative. They
also had a significantly shorter REM latency (100.4 ± 23.5 vs.
142.7 ± 68.5 mins, p < 0.05) in the preceding PSG. Of the 5 MSLT
patients testing positive for drug use, 2 met criteria for the diagnosis of
narcolepsy and 4 for idiopathic hypersomnia if drug screening had not
taken place. Using the 40 min MWT protocol, the sleep latency of drug
positive patients was variable with a mean of 25.2 ± 12.5 minutes.
Interestingly, 3 of the 4 MWT drug positive patients had a history of a
recent motor vehicle accident.
Discussion: These findings indicate that illicit drug use is present in a
number of patients attending for daytime testing of objective sleepiness
and wakefulness. These data strongly support routine urinary drug
screening in all patients undergoing MSLT and MWT studies to ensure
results are not pharmacologically influenced.
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COMPARISON OF AN EXTENDABLE FOUR-NAP
PROTOCOL VS THE STRAIGHT FIVE-NAP
PROTOCOL FOR THE MULTIPLE SLEEP LATENCY
TEST: IMPACT ON DIAGNOSTIC OUTCOMES
AND TREATMENT OPTIONS
JEREMY STONEHOUSE, LYNNETTE REID-PRICE
Western Health, Melbourne, Victoria, Australia

The Australasian Sleep Association (ASA) defines the Multiple Sleep
Latency Test (MSLT) as a “four to five” nap test and recommends it be
conducted and interpreted in accordance with the guidelines estab-
lished by the American Academy of Sleep Medicine (AASM). The AASM,
in turn, recommends a five-nap protocol and defines pathological
sleepiness as a mean sleep latency (MSL) ≤ 8 minutes.

Narcolepsy is then distinguished from Idiopathic Hypersomnia by the
presence (Narcolepsy) or absence (Idiopathic Hypersomnia) of two or
more Sleep Onset REM Periods (SOREMPs). While the AASM promotes
a five-nap protocol, it suggests a shorter four-nap protocol can be
employed so long as Narcolepsy is definitively confirmed or denied by
the four-nap SOREMP count. Historically, our sleep lab has followed
these recommendations and conducted five-nap MSLTs that were short-
ened to four naps only if two or more SOREMPs had been observed.

With special consideration given to the Australian Pharmaceutical
Benefits Scheme (PBS), which requires a MSL ≤ 10 minutes for the
subsidisation of Modafinil, our lab has recently implemented a new
four-nap protocol that allows for an extension to five naps if the MSL
after four naps is >10 minutes and ≤12.5 minutes. This allows for the
possibility that the MSL may be reduced to ≤10 minutes by a short sleep
latency in the fifth nap.

To help assess the impact of this change, we performed a retrospective
analysis of the MSLTs conducted in our lab from 1/01/2012 to 31/04/
2015. Studies ended prior to five naps were excluded, giving a total of
264 studies. The mean sleep latencies (MSLs) for each study were
calculated according to three different protocols: (1) a straight five-nap
protocol; (2) a straight four-nap protocol; and (3) our new extendable
four-nap protocol. The overall MSLs for each protocol were: (1) 8.9
minutes, (2) 8.5 minutes, and (3) 8.5 minutes. The number of patients
diagnosable with pathological sleepiness under the 8-minute AASM
criterion was: (1) 130 patients, (2) 139 patients, and (3) 139 patients.
The number diagnosable under the 10-minute PBS criterion was: (1)
165 patients, (2) 177 patients, and (3) 182 patients. As well as diag-
nosing an extra 9 patients (3.4%) with pathological sleepiness and
qualifying an extra 17 patients (6.4%) for PBS-subsidised Modafinil, our
new protocol would have allowed 234 studies (88.6%) to end after four
naps, thereby saving roughly 468 patient hours and 117 employee
hours.
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A NEW APPROACH TO QUANTIFYING AROUSAL
INTENSITY: RELATIONSHIPS BETWEEN
PHYSIOLOGICAL CHARACTERISTICS AND
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Introduction: Cortical arousals are currently quantified as an all or none
phenomenon. However, not all cortical arousals are the same. Arousals
vary in duration and in the extent to which electroencephalogram (EEG)
changes occur. Accordingly, the physiological consequences of different
types of arousals may also vary. Therefore, we recently developed an
automated method to quantify arousal intensity (AI). In the current
study, we aimed to determine the relationship between respiratory-
related AI and the respiratory arousal threshold (ArTh; propensity to
arouse from sleep). We also explored relationships between AI and other
physiological and anthropometric characteristics.
Methods: Data were acquired in 72 subjects [17 control, 55 OSA; age:
45 ± 12 (mean ± SD) yrs, BMI: 32.9 ± 6.8 kg/m2; AHI: 0–112 events/h]
who undertook a standard sleep study and a detailed upper airway
physiology study involving transient CPAP reductions (ΔCPAP) from a
holding pressure to induce cortical arousals. Epiglottic pressure was
measured using a transducer-tipped pressure catheter and ArTH deter-
mined as the nadir epiglottic pressure preceding an arousal (post
ΔCPAP). The corresponding AI was quantified on a scale between 0 and
9 (most intense). Arousal duration (AD), time to arousal (TTA; following
ΔCPAP) and average respiratory rate (RR; ΔCPAP to arousal) were also
determined.
Results: A total of 496 reductions in CPAP were analysed across all
subjects [6(3–9), median (IQR), per subject]. ΔCPAP for controls vs.
OSA were similar (6.0 ± 1.8 vs. 7.3 ± 2.5 cmH2O; P > 0.05). AI did not
differ between groups or between NREM and REM sleep (both
P > 0.16). The mean AI for the group was 5.4 ± 1.5. AI was not corre-
lated with ArTh (r = −0.02, P = 0.8). However, there were significant
correlations between AI and AD (r = 0.40), TTA (r = 0.39) and RR
(r = −0.31) (all P < 0.009). AI was also associated with BMI (r = −0.31,
P = 0.009).
Conclusion: These findings demonstrate that the nadir epiglottic pres-
sure preceding a respiratory-induced arousal is not associated with
arousal intensity. However, arousal timing and respiratory parameters,
in addition to body size, are associated with arousal intensity. Determi-
nation of the consequences and mechanisms mediating differences in
arousal intensity independent of other measures of sleep disturbance
requires further investigation. Supported by NeuroSleep NHMRC CRE &
NIH.
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PHOTOGRAPHIC CRANIOFACIAL ANALYSIS AND
MANDIBULAR ADVANCEMENT SPLINT
TREATMENT RESPONSE
AHMAD BAMAGOOS1,2, KATE SUTHERLAND1,2,
ANDREW CHAN1,2, MEGHAN LEIGH1, JOACHIM NGIAM1,2,
M. ALI DARENDELILER3, PETER CISTULLI1,2
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Introduction: Mandibular advancement splint (MAS) is an effective
treatment for many patients with obstructive sleep apnoea (OSA).
However, variability in treatment response between individuals is still a
major clinical issue. Simple clinical tools to predict treatment outcome
are required to improve patient selection. Craniofacial skeletal measure-
ments from sophisticated imaging modalities have been associated with
MAS treatment response. We hypothesised that craniofacial measure-
ments obtained from simple photographic profiling differ between MAS
treatment responders and non-responders.
Methods: Calibrated frontal and profile facial photographs were taken
of OSA patients before starting MAS treatment. Photographs were ana-
lysed to derive linear, areal, angular and volumetric measurements of the
face and neck. Response to MAS treatment was determined by overnight
polysomnography and was defined as apnoea hypopnoea index (AHI)
<5/hr with >50% reduction from baseline. Response groups were com-
pared using independent t-test.
Results: 115 patients (58% males) were recruited, mean ± SD age
55 ± 12.2 years, BMI 29.4 ± 5.2 kg/m2, baseline AHI 29.1 ± 17/hr and
MAS-AHI 11.5 ± 11.2/hr. Responders (32%) had a MAS-AHI 2.3 ± 1.3/
hr, greater total face height (12.0 ± 0.9 vs. 11.6 ± 0.9 cm, p < 0.05),
anterior mandibular height (4.4 ± 0.5 vs. 4.2 ± 0.5 cm, p < 0.05) and
cricomental space distance (0.3 ± 0.3 vs. 0.5 ± 0.4 cm, p < 0.05), and
narrower cricomental angle (152.1 ± 16.4 vs. 159.2 ± 12.4 degrees,
p < 0.05). In subgroup analysis matching for BMI (± 1 kgm2; n = 68),
responders had greater face width (14.3 ± 0.7 vs. 13.8 ± 0.8 cm,
p < 0.05), mandible width (11.8 ± 1.0 vs. 11.1 ± 1.1 cm, p < 0.05),
total face height, and anterior mandibular height. In gender-specific
subgroup analysis, these differences were also present in male respond-
ers, however female responders had a greater mandibular width-length
angle rather than greater anterior facial height and anterior mandibular
height.
Conclusions: MAS non-responders are more obese and this is reflected
in photographic measurements of neck soft tissue. However, they have
more restricted craniofacial measurements when controlled for obesity.
These preliminary data suggest that simple and inexpensive craniofacial
photography may have application in the prediction of MAS treatment
response in the clinical setting.

129

A RANDOMISED CONTROLLED TRIAL
COMPARING PATIENT OUTCOMES FOLLOWING
FULL POLYSOMNOGRAPHY VERSUS LIMITED
SLEEP STUDY TESTING FOR SUSPECTED
OBSTRUCTIVE SLEEP APNEA
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GARUN HAMILTON3, NIGEL MCARDLE4, KEITH WONG5,
BRENDON YEE5, AENEAS YEO6, RAJEEV RATNAVADIVEL7,
MATTHEW NAUGHTON8, TEANAU ROEBUCK8,
RICHARD WOODMAN2, R DOUG MCEVOY1,2

1Adelaide Institute for Sleep Health, Adelaide, SA, Australia, 2Flinders
University, Adelaide, SA, Australia, 3Monash Health and Monash
University, Melbourne, VIC, Australia, 4Sir Charles Gairdner Hospital,
Perth, WA, Australia, 5Royal Prince Alfred Hospital, Woolcock Institute of
Medical Research and University of Sydney, Sydney, Australia, 6Royal
Adelaide Hospital, Adelaide, SA, Australia, 7Gosford Hospital, Gosford,
NSW, Australia, 8The Alfred Hospital, Melbourne, VIC, Australia

Introduction: Although studies have shown reasonable agreement
between full polysomnography (PSG) and limited-channel studies in the
number of disordered breathing events, the clinical utility of simplified
testing remains unclear. The aim of this study was to compare treatment
outcomes for ambulatory patients managed using PSG versus limited
studies for suspected obstructive sleep apnoea (OSA).
Method: Patients 25 to 80 years referred to one of seven sleep centres
with suspected OSA who underwent laboratory PSG were randomly
assigned to one of three groups which determined the level of sleep
study information to be disclosed to treating sleep physicians: 1) full
PSG; 2) level 3 (L3), i.e. airflow, thoraco-abdominal bands, body posi-
tion, ECG and oxygen saturation; or 3) level 4 (L4), i.e. oxygen satura-
tion and heart rate, for 4 months follow-up. Outcome measures
included change in Functional Outcomes of Sleep Questionnaire
(FOSQ), Epworth Sleepiness Scale (ESS), and Sleep Apnoea Symptoms
Questionnaire (SASQ), continuous positive airway pressure (CPAP)
adherence, and physician diagnostic confidence.
Results: 406 patients were randomised. For the change in FOSQ, L3
and L4 were not inferior to PSG (adjusted mean difference [AMD]: 0.01,
lower bound 1-sided 95%CI −0.43, p = 0.97 [level 3]; and −0.46, lower
bound 95%CI −0.90, p = 0.08 [level 4]; non-inferiority margin [NIM]
−1.0). For the change in ESS, L3 was not inferior to PSG (AMD −0.02,
upper bound 95%CI 0.9, p = 0.97; NIM 2.0), however L4 was inferior
to PSG (AMD 1.4, upper bound 95%CI 2.3, p = 0.01). No difference
was observed between PSG and L3 for change in SASQ and mean
nightly CPAP use. However, there was less improvement in SASQ (−24.3
vs −15.8, p = 0.01) and reduced CPAP use (5.3 vs 4.5 hours/night,
p = 0.04) with L4. Physician diagnostic confidence was lower for L4
(p = 0.003) compared to L3 and PSG.
Discussion: Management by a sleep physician using level 3 data was
not clinically inferior to PSG. Although level 4 testing was not inferior
for the primary outcome (change in FOSQ), symptom improvement (by
ESS and SASQ) and CPAP adherence were worse. The reasons for this
are unclear, however, it is possible that reduced physician confidence
when presented with only L4 data may have impacted on patient
outcomes.
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SEVERE SLEEP APNOEA IS COMMON IN
CHRONIC KIDNEY DISEASE AND NOT
PREDICTED BY SYMPTOM QUESTIONNAIRES,
APNEALINK OR BIOIMPEDANCE
MEASUREMENTS
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ANNETTE CARROLL1, DEREK FIGURSKI1, KRISHNA KARPE1,2,
MARK HURWITZ1,2, RICHARD SINGER1,2
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Introduction: Sleep apnoea prevalence is high in patients with severe
chronic kidney disease (CKD) but risk factors in this population are
poorly characterized and there are no validated screening tools.
Methods: Patients not on dialysis but with severe chronic kidney
disease (estimated glomerular filtration rate ≤30 mL/min) and patients
receiving maintenance haemodialysis were eligible for enrolment. Con-
senting participants completed Epworth, Berlin and Kidney Diseases
Quality of Life-Short Form questionnaires and had total body water
and spirometry measured. All participants then performed an
ApneaLink™ sleep apnoea screening test, followed by multi-channel
polysomnography.
Results: A total of 57 participants enrolled and had baseline data
collected, of whom only 2 did not have sleep apnoea. An apnoea
hypopnoea index ≥30/hour was found in 66% of haemodialysis and
54% of non-dialysis participants. A central apnoea index ≥5 was present
in 11 patients, with a single dialysis patient having isolated central sleep
apnoea. ApneaLink™ underestimated sleep apnoea severity, particularly
in the non-dialysis group. Neither total body water corrected for body
size, expiratory volumes, subjective sleepiness nor overall symptom
scores were associated with sleep apnoea severity.
Conclusions: This study demonstrated a very high prevalence of severe
sleep apnoea in patients with chronic kidney disease. The high preva-
lence suggests screening is unlikely to be helpful in this population.
Sleep apnoea severity was not associated with quality of life or sleepiness
scores and was unrelated to total body water corrected for body size.
Sleep apnoea is a risk factor for developing CKD, progressing to end
stage kidney disease and is associated with cognitive impairment in
those with CKD. Systematic identification of patients with moderate to
severe sleep apnoea in the CKD population should be considered.
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ASSESSING THE IMPACT OF CONSECUTIVE
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Shiftwork is associated with impaired alertness and productivity trans-
lating into an increased risk of workplace accidents and injuries. There
is uncertainty as to whether working a sequence of several consecutive
nights is preferable compared to more rapid rotation in order to promote
adaptation to nightwork, and therefore minimise impairments to
neurobehavioural performance and safety.

This study investigated the impact of the number of consecutive night
shifts (2–3 versus 4–7 nights) on neurobehavioural performance. Thirty-
four healthy night shift workers (20M, 14F, 31.8 ± 10.9 years) worked
between two and seven consecutive night shifts immediately prior to a
laboratory-based, simulated night shift. For 7 days prior, sleep-wake
patterns were monitored with sleep logs and wrist actigraphy, to
examine sleep parameters.

Participants completed a 10-minute auditory psychomotor vigilance
task (PVT) at the start (2100 h) and end (0700 h) of the simulated night
shift. We compared mean reaction times (mean RT), number of lapses
and RT distribution, using probability and cumulative distribution
analysis, in participants who worked 2–3 versus 4–7 consecutive night
shifts. Participants who worked 4–7 consecutive nights displayed sig-
nificantly longer mean RTs at the start and end of the simulated night
shift compared to those who worked 2–3 consecutive nights. The
slowest and fastest 10% RT were significantly slower at the start of shift
in participants who worked 4–7 nights when compared to participants
who worked 2–3 nights. A wider RT distribution at the start and end of
shift of those who worked 4–7 nights was also demonstrated. Cumula-
tive distribution analysis demonstrated significantly slower RTs at the
5th, 25th, 50th and 75th percentiles at the start of shift and 75th percentile
at the end of shift in participants who worked 4–7 compared to 2–3
nights respectively, indicative of cognitive slowing.

There were no group differences in any sleep parameters measured
when assessed across the 7-nights and during the 24 hours prior to the
simulated night shift. This study demonstrates that working an
increased number of consecutive night shifts has a negative impact on
neurobehavioural outcomes both at the start and end of a simulated
night shift.
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MORNING WORK CAUSES GREATER SLEEP LOSS
THAN NIGHT WORK
GREGORY ROACH
Central Queensland University, Adelaide, Australia

Introduction: Sleep disruption is one of the main difficulties associated
with shiftwork. The aim of this study was to compare the amount, and
timing, of sleep obtained on work days and rest days by shiftworkers
working morning, afternoon, night, and mixed shifts.
Methods: 253 locomotive engineers (249M, 4F) aged 39.7 ± 6.8 years
(mean ± SD) from 14 Australian rail depots volunteered to participate in
the study. Participants recorded the start/end times of all sleeps and
shifts in a self-report diary for 14 consecutive days while they worked
their normal roster patterns. For analyses, participants were assessed as
belonging to one of four groups: morning – greater than 50% of work
hours between 0500 h–1300 h; afternoon – greater than 50% of work
hours between 1300 h–2100 h; night – greater than 50% of work hours
between 2100 h–0500 h; mixed – did not reach the 50% threshold for
any other group. For each group, data from diaries were used to calcu-
late sleep probability distributions as a function of time of day for work
days and rest days.
Results: Morning – On work days, participants obtained 6.6 ± 0.8
hours sleep and sleep probability peaked at 83% at midnight. On rest
days, participants obtained 8.3 ± 1.2 hours sleep and sleep probability
peaked at 92% at 0300 h. Afternoon – On work days, participants
obtained 7.4 ± 1.0 hours sleep and sleep probability peaked at 86% at
0300 h. On rest days, participants obtained 8.1 ± 1.1 hours sleep and
sleep probability peaked at 93% at 0300 h. Night – On work days,
participants obtained 7.3 ± 0.8 hours sleep and sleep probability
peaked at 61% at 0600 h. On rest days, participants obtained 8.9 ± 1.1
hours sleep and sleep probability peaked at 91% at 0500 h. Mixed – On
work days, participants obtained 7.1 ± 0.9 hours sleep and sleep prob-
ability peaked at 68% at 0300 h. On rest days, participants obtained
8.4 ± 0.9 hours sleep and sleep probability peaked at 89% at 0300 h.
Discussion: All types of schedules interfere with sleep such that
shiftworkers lose 0.7 to 1.7 hours of sleep on work days compared to
rest days. Night work causes the greatest shift in the timing of sleep, but
morning work causes the greatest reduction in the amount of sleep
obtained. Given that sleep loss is a seemingly intractable problem asso-
ciated with shiftwork, safety systems should have the capacity to iden-
tify when individuals have had insufficient sleep so that appropriate risk
minimisation/mitigation strategies can be applied.
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FIGHTING FIRES AND FATIGUE: PHYSICAL
ACTIVITY AND PHYSICAL TASK PERFORMANCE
DURING BUSHFIRE SUPPRESSION
GRACE VINCENT1,3, SALLY FERGUSON2,3, NICOLA RIDGERS1,
BRAD AISBETT1,2

1Deakin University, Melbourne, Australia, 2Central Queensland University,
Adelaide, Australia, 3Bushfire Co-operative Research Centre, Melbourne,
Australia

Objectives: To examine the relationship between firefighters’ sleep,
physical activity and physical task performance during real and simu-
lated bushfire suppression.
Methods: Data were collected in two stages: a) real bushfire suppression
and b) simulated bushfire suppression. Real: Forty firefighters wore an
activity monitor on their non-dominant wrist for four weeks to concur-

rently measure physical activity and sleep duration. Simulated: Thirty-
five firefighters were matched and randomly allocated to either a control
condition (8-hour sleep opportunity, n = 18) or a sleep restricted con-
dition (4-hour sleep opportunity, n = 17) and physical task performance
and physical activity was evaluated across three days. Multilevel analy-
ses were conducted using generalised linear latent and mixed models.
Results: During real wildfire suppression, no significant moderating
effect of sleep duration (3.1–8.2 h) was observed. The simulated envi-
ronment controlled for ambient air temperature, sleep opportunity, and
energy intake, to accurately ascertain how restricted sleep directly
impacts firefighters’ performance on physical work tasks. When imple-
menting a high-fidelity, work task simulation, no differences were
observed between the sleep-restricted and control condition in firefight-
ers’ physical task performance. However, sleep-restricted participants
were less physically active during periods of non-physical work com-
pared to the control condition.
Conclusions: This study was the first to examine moderating effects of
sleep duration on physical activity intensities between consecutive shifts
during real and simulated bushfire suppression. Interestingly, during the
simulation, sleep-restricted participants were less physically active
during periods of non-physical work compared to the control condition.
The domain-specific nature of firefighting tasks, such as variable inten-
sities, frequent task rotation, and repeated rest breaks, may have enabled
firefighters to maintain physical task performance despite being sleep
restricted. Further interrogation of firefighters’ pacing and energy con-
servation strategies would enable fire agencies to understand the opera-
tional capabilities of firefighters, and inform policy on the frequency of
rest breaks during deployments.
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THE EFFECTS OF LIGHT ON COGNITIVE
PERFORMANCE OF PARTIALLY SLEEP-DEPRIVED
YOUNG DRIVERS
SHAMSI SHEKARI SOLEIMANLOO1, SIMON SMITH1, MELANIE
WHITE1, VERONICA GARCIA HANSEN1, MATTHEW LEONG2

1Queensland University of Technology, Brisbane, QLD, Australia, 2The
Prince Charles Hospital, Brisbane, QLD, Australia

Introduction: Sleepiness remains a primary cause of road crashes, the
major cause of death in young adults. Light is known to produce a direct
alerting effect, but little is known about its effects on sleepy drivers. This
study aimed to compare the effect of blue-green light and caffeine on
young drivers’ cognitive performance after chronic-partial sleep loss.
Methods: The sleep-wake times of thirty participants (18–24 years)
were monitored via actigraphy, and their bedtimes were reduced to 7
hours over a two–week period. In the last three days participants
attended test sessions involving two 30-minute simulated drives. The
first drive was conducted under dim red light (Placebo condition) and
the second under each of three randomised conditions (Active Condi-
tion) which presented either caffeinated (100 mg caffeine) or placebo
non-caffeinated gum, in conjunction with either blue-green light
(500 nm dominant, 506 lm/m2) or red light (<2 lux). Reaction times
(RTs) were recorded after each drive via the PEBL Psychomotor Vigi-
lance Task (PPVT) to calculate three variables; mean reciprocal reaction
time (1/RT), mean of the slowest 10% of 1/RT, and percentage of lapses
(RT > 500 ms).
Results: A two-way within-groups ANOVA found that after the Active
Condition the percentage of lapses and the mean of the slowest 10% of
1/RT had a significant reduction of 6.5% (95% CI 2.21–10.88;
P = 0.004) and 0.124 s–1 (95% CI 0.01–0.24; P = 0.036) respectively.
The percentage of lapses after combination of blue-green light and
caffeine was 5.6% lower than receiving light only (95% CI 0.11–11.10;
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P = 0.044). Mean reciprocal reaction time (reaction speed) showed a
significant increase after combination of blue-green light and caffeine
compared with light only (95% CI, 0.02–0.40; P = 0.028). There was no
significant difference between mean reciprocal reaction time under
Active and Placebo Conditions (95% CI −0.03–0.21; P = 0.120).
Discussion: The application of blue-green light alone did not appear to
improve sleepy young drivers’ reaction time significantly. The combina-
tion of blue–green light with caffeine however, significantly improved
the drivers’ reaction time rather than light only and may have an
advantage over caffeine alone. The benefit of this regime for on-road
driving performance should be further investigated.
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PERFORMANCE DEFICITS ARE PRESENT HOURS
AFTER ALCOHOL CONSUMPTION FOLLOWING
PRIOR SLEEP LOSS
JESSICA MANOUSAKIS, CLARE ANDERSON
Monash University, Notting Hill, Victoria, Australia

The two leading causes of fatalities and serious injury on Australian
roads are alcohol and drowsiness. Using driving simulators, it has been
repeatedly shown that the combination of alcohol and prior sleep loss
impairs driving performance, even when BAC has fallen to near zero.
Because these studies involved continuous driving it is unknown how
long a sleepy individual must wait after consuming alcohol before they
can safely drive or perform safety critical tasks. We therefore sought to
evaluate the impact of sleep restriction and alcohol, together and com-
bined, on attention and vigilance outcomes, over two hours with inter-
vening rest breaks.

Sixteen healthy male participants (18–27 y, M = 21.90 ± 0.60 y)
years underwent four counterbalanced conditions: 1) Baseline – no
alcohol or sleep restriction; 2) Alcohol – consumed alcohol to a BrAC of
0.05%; 3) Sleep Restriction – sleep restricted to 02:00–07:00 the pre-
vious night; 4) Combined – both sleep restricted and consumed alcohol.

An attention and vigilance battery consisting of a Psychomotor Vigi-
lance Task (PVT), Karolinska Drowsiness Test (KDT) and Karolinska
Sleepiness Scale (KSS) were administered 1 hour post alcohol consump-
tion, and were administered every half an hour until 2.5 post-
consumption. In between each battery participants sat quietly and
chatted with the researcher.

Sustained attention was significantly impaired in the Combined con-
dition, with an increase in mean reaction time, number of lapses
(RT > 500 ms), and slowest 10% of responses compared to all other
conditions. Additionally, there was an interaction between time and
condition, such that the combined condition showed more impairment
for all time points except time point 4 (T4; 2.5 hours post-
consumption).

Slow eye movements on the KDT and subjective sleepiness (KSS)
showed a similar trend. At 2.5 hours post-consumption, performance
and sleepiness had significantly improved, and was not significantly
different to the baseline condition.

This study demonstrates that when already sleepy, individuals should
not be performing any safety critical tasks, such as driving, for more
than 2 hours after consuming alcohol, even within legal limits.
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PSYCHOMOTOR VIGILANCE TASK
PERFORMANCE IN MULTI-PILOT AIRLINE
CREWS: A CAUTIONARY TALE
PHILIPPA GANDER1, HANNAH MULRINE1, MARGO VAN DEN
BERG1, LORA WU1, ALEX SMITH2, LEIGH SIGNAL1,
GREGORY BELENKY3

1Massey University, Wellington, New Zealand, 2Victoria University,
Wellington, New Zealand, 3Washington State University, Spokane, USA

Introduction: Fatigue-related impairment in pilots, due to sleep restric-
tion, extended wakefulness and working at sub-optimal times in the
circadian body clock cycle, is recognised as a safety hazard in commer-
cial aviation. The psychomotor vigilance task (PVT) has been proposed
as a measure of fatigue-related impairment because in laboratory studies
it is sensitive to sleep history and shows robust circadian rhythmicity.
Methods: Pilots from 4 airlines flying long transmeridian flights com-
pleted PVT tests at top of descent (TOD), just prior to the safety-critical,
high workload approach and landing phase of flight (237 pilots, 730
out-and-back flights between 13 city pairs, 1–3 day layovers). Pilots
from 3 airlines completed 5-min PVTs on a Palm Centro Smartphone,
while those from the fourth airline completed 10-min PVTs on a
purpose-built testing device. Sleep was monitored using actigraphy and
diaries.
Results: Median PVT response speed at TOD = 4.0 responses/sec
(range = 2.11–5.41; n = 484 tests, 185 tests without lapses). Two mixed
model ANOVAs examined the effects of sleep history and circadian
phase (estimated by domicile arrival time) on PVT performance at TOD,
after controlling for within- and between-subject variability. Model 1
included total sleep in the 24 hrs prior to TOD; time awake at TOD;
domicile arrival time (4-h bins); flight direction and flight duration.
Model 2 included total in-flight sleep; domicile arrival time (4-h bins);
and flight direction. Total sleep (in the prior 24 h or in flight), and time
awake at TOD were not independent predictors of PVT response speed
at TOD. Both models found robust variation with domicile arrival time,
as expected with circadian variation.
Discussion: At TOD, pilots were sleep restricted (median total
sleep, prior 24 h = 4.75 h) and Samn-Perelli fatigue and Karolinska
sleepiness ratings were related to sleep history. However, median
PVT response speeds were not related to sleep history and remained
similar to those of well-rested participants in laboratory studies. A flight
simulation study found that PVT response speeds of individual pilots
were not associated with measures of flight deck performance of the
two-pilot crew. These findings highlight that caution is needed when
extrapolating between different participant groups and between labora-
tory studies and field studies. Validated fatigue metrics are needed for
field settings.
International Civil Aviation Organisation. Fatigue Management-related
excerpts from Annex 6 to the Convention on International Civil Avia-
tion. Montreal, Canada 2011.
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SMALL VESSEL DISEASE IN PATIENTS WITH
OBSTRUCTIVE SLEEP APNOEA: A CROSS
SECTIONAL OBSERVATIONAL STUDY
CHEE YOONG CHOY1,2, NICHOLAS TAN1,2, DEB COLVILLE1,
ANA HUTCHINSON1,2, JUDY SAVIGE1,2

1The University of Melbourne, Victoria, Australia, 2Northern Clinical
Research Centre, Epping, Australia

Aim: Retinal microvascular abnormalities reflect systemic disease. This
study determined retinal microvascular abnormalities in patients with
obstructive sleep apnoea.
Method: Patients with history of obstructive sleep apnea diagnosed on
sleep study were recruited from Respiratory outpatients and the medical
inpatient wards of a metropolitan teaching hospital. They were assisted
to complete a questionnaire on their medical history and medications.
All participants underwent retinal photography using a non-mydriatic
camera and severity of retinopathy was graded by an ophthalmologist
and a trained observer. The results were compared with those from a
cohort of patients with COPD without clinical obstructive sleep apnoea
and with other hospital patients.
Results: Forty-five patients with obstructive sleep apnoea, 132 with
chronic obstructive pulmonary disease and 148 normals were recruited.
Patients with OSA had mild (13, 31%), moderate (14, 29%) or severe
disease (18,40%). Patients with OSA were younger (OR = 0.92,
95%CI = 0.89 to 0.96, p < 0.001), less likely to have history of smoking
(OR = 0.04, 95%CI = 0.01 to 0.1, P < 0.001) and had a higher BMI
(OR = 1.21, 95%CI = 1.13 to 1.29, P < 0.001) than patients with
COPD. Thirty-one (69%) had hypertension and 27 (33%) had diabetes
which was not different from the patients with COPD (OR = 1.56,
95%CI = 0.75 to 3.26, P = 0.23) and the other hospital patients
(OR = 1.61, 95%CI = 0.78 to 3.33, P = 0.2).
In patients with OSA, 35 (78%) had mild, 10 (22%) had moderate and
none had severe microvascular retinopathy. Patients with OSA had a
similar incidence of microvascular retinopathy when compared with
patients with COPD (OR = 1.39, 95%CI = 0.74 to 2.62, P = 0.31) but
had more microvascular retinopathy than other hospital patients
(OR = 5.27, 95%CI = 2.91 to 9.53, P < 0.001).
Conclusion: Small vessel disease is very common in OSA. Other studies
suggest that this is a risk factor for increased cardiac events.
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COMPARISON OF OXYGEN DESATURATION
INDICES OBTAINED BY TWO SEPARATE
SOFTWARE PROGRAMS IN THE DIAGNOSIS OF
OBSTRUCTIVE SLEEP APNOEA
C HORADAGODA1,2, P BUCHANAN1,2, C WAINWRIGHT1,
G MARKS1,2,3, F GARDEN2,3, H VEDAM1,2.
1Department of Respiratory and Sleep Medicine, Liverpool Hospital,
Liverpool, New South Wales, Australia, 2South Western Sydney Clinical
School, University of New South Wales, Liverpool, New South Wales,
Australia, 3Ingham Institute of Applied Medical Research, Liverpool, New
South Wales, Australia

Introduction: Overnight oximetry in selected population groups has
been shown to be sensitive for the diagnosis of obstructive sleep apnoea
(OSA), with potential benefits including reduced cost and access to
earlier diagnosis. Two of the commonly used software programs are
Visidownload (VD) by Stowood Scientific Instruments Ltd and Profox
(PF) by Profox associates. These programs use different algorithms to

calculate the oxygen desaturation index (ODI), the number of
desaturations per hour. The only software package to be previously well
studied is Visidownload and its predecessor (Download 2001). To our
knowledge there have been no previous studies which have assessed the
PF software, or compared the PF and Visidownload software programs
in the diagnosis of OSA.
Methods: We prospectively recruited 46 patients undergoing a diagnos-
tic sleep study for a clinical suspicion of OSA. Patients underwent a
formal Polysomnography (PSG) and had additional pulse oximetry per-
formed using a highly sensitive Masimo Rad 8 oximeter. The data from
the oximeter was analysed through both the PF and VD programs. The
main outcome measure was the ODI. In the definition of the ODI, an
episode of desaturation was quantified as a 3% drop in saturation below
baseline lasting between 10 seconds and 3 minutes. The agreement
between the ODI from the PF and VD to the PSG was estimated by an
intra-class correlation coefficient (ICC) and a Bland Altman plot. The
difference between the pairs of measures was calculated by a paired
t-test.
Results: There was good agreement between the ODI from the PF and
PSG (ICC = 0.90), the VD and PSG (ICC = 0.86) and the PF and VD
(ICC = 0.93). The mean difference between the ODI values from the PF
compared to the PSG was −2.5 (95%CI −5.0 to −0.1, p = 0.04), the VD
compared to the PSG was −8.4 (95%CI −11.2 to −5.7, p < 0.001) and
from the PF to the VD was 5.9 (95%CI 4.2 to 7.6, p < 0.001).
Conclusions: This study demonstrates that there was a varying differ-
ence in ODI calculated by PF and VD and that the PF software correlated
more closely with formal PSG results. Larger studies may be required for
further evaluation.
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INTERVENTIONS TO IMPROVE DOUBLE
TRIGGERING DURING NIV USING A BREATHING
SIMULATOR MODEL
RAJIV SHARMA, BRETT DUCE, JOSEPH CHURTON,
CRAIG HUKINS
Princess Alexandra Hospital, Brisbane, QLD, Australia

Introduction: Biphasic waveforms (or double triggering) can be
observed during Non Invasive Ventilation (NIV) and can result in sig-
nificant patient discomfort and reduced efficacy of ventilation. A previ-
ous study conducted within our institution showed that increased
respiratory rate, inspiratory effort and mask leak significantly increased
the incidence of ventilator asynchrony. This study aimed to examine
interventions that may improve ventilator synchrony in this setting.
Methods: An Ingmar Medical ASL 5000 breathing simulator in combi-
nation with a physiological upper airway manikin was used with either
a ResMed S9 VPAP TX, Phillips Respironics Omnilab or Weinman
Prisma ST and ResMed Quattro Medium facemask to deliver NIV with
zero leak. A Restrictive Lung model was used to achieve biphasic wave-
forms by manipulating resistance, compliance and Pmusc (muscular)
activity with basic NIV setting in S-mode. Settings of IPAP of 15 cm
H2O and EPAP of 5 cm H2O, with medium trigger and cycle sensitivity
were used. IPAP minimum and IPAP maximum (for ResMed device)
were set to 0.1 seconds and 4.0 seconds respectively. Rise time was set
to the minimum for each device. Alterations of specific parameters were
assessed with both ventilators during individual test cycles of 100
breaths per test. These parameters included trigger, cycle sensitivity, and
increased rise time. In addition, the IPAPminimum was altered for the
ResMed device. Combinations of change of flow trigger and cycle sen-
sitivity parameters were also tested for the Respironics device.
Results: A) The ResMed device double triggering was resolved by
increasing rise time, IPAP minimum but not with changes in trigger/
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cycle sensitivity. B) The Phillips Respironics device double triggering
was resolved by setting medium flow trigger (6L/min) and high cycle
sensitivity (75%), whereas increasing rise time made no difference. C)
The Weinman device did not produce double trigger in the Restrictive
Lung model used.
Conclusions: This study showed that in the setting of low leak mask/
circuit leak, there are additional ventilator modifications which can
improve ventilator asynchrony. Further study is needed to see what
effects these setting changes have on overall ventilation and work of
breathing.
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INTERACTION BETWEEN ALCOHOL INTAKE,
ANXIETY, LOWERED MOOD AND SLEEP
DISTURBANCE IN A SLEEP CLINIC POPULATION
SHIVONNE PRASAD1, DENISE O’DRISCOLL1,2, ROWAN OGEIL1,2,
WILLIAM LI1, ALAN YOUNG1,2

1Eastern Health, VIC, Australia, 2Monash University, VIC, Australia

Introduction: Alcohol and caffeine intake, mood, and medications may
impact on sleep, sleepiness and sleep disordered breathing.
Aims: We aimed to elucidate the links between alcohol intake, caffeine
intake, medications and mood on sleepiness, sleep quality and
polysomnographic parameters.
Methods: Prospective study of consecutive patients attending a tertiary
centre sleep laboratory. All patients completed the Alcohol Use Disor-
ders Identification Test (AUDIT), Hospital Anxiety and Depression Scale
(HADS), Epworth Sleepiness Scale (ESS), a caffeine intake question-
naire, a medication list, accidents incidents questionnaire, the Pitts-
burgh Sleep Quality Index (PSQI) and completed an in-laboratory
diagnostic sleep study (level 1). Results were analysed using linear
regression, to find associations between predictor variables (AUDIT,
HADS, caffeine, medications) and sleep variables. Unpaired t-tests were
used to compare variables between OSA (AHI > 5 events/h) and No
OSA.
Results: Thus far, 80 patients have completed the questionnaire and of
these 51 have had their PSG data analysed. 65% had OSA. 9% of
patients met the AUDIT criteria (score ≥ 8) for hazardous drinking with
1% reporting dependence. 11% of patients met HADS criteria for
anxiety, and 9% for depression. 67% of patients had subjective sleep
disturbance (PSQI > 5). Significant correlations were found between
AUDIT and HADS scores (r = 0.45, p = 0.003), HADS depression and
PSQI scores (r = 0.45, p = 0.002) and HADS anxiety and PSQI scores
(r = 0.38, p = 0.009). Predictor variables did not significantly correlate
with PSG data (sleep latency, sleep efficiency, % REM sleep, AHI). No
relationship was found between caffeine intake, medications and sleep
variables. No differences were found in predictor variables between OSA
and no OSA.
Conclusion: Excessive alcohol intake, anxiety and depression are
present in a sleep clinic population attending for overnight
polysomnography. There is a significant independent relationship
between alcohol intake, anxiety, lowered mood and subjective sleep
disturbance which do not impact on PSG parameters including OSA
severity. Screening for alcohol consumption, anxiety and depression
may provide relevant clinical information that impacts on sleep that is
not otherwise detected on PSG.
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NEONATAL MEDICAL STAFF’S KNOWLEDGE OF
PULSE OXIMETRY: A PROSPECTIVE SURVEY
KATHARINE JAMIESON, MARGOT DAVEY, GILLIAN NIXON
Monash Children’s Sleep Centre, VIC, Australia

Introduction: Pulse oximetry is widely used in neonatology as a screen-
ing, monitoring and diagnostic tool. Recent interest has focussed on use
of oximetry as a routine screening tool for cardiac disease on all post-
natal babies prior to discharge. Competence in use of, interpretation of
and recognition of limitations of oximetry is key to ensure its appropri-
ate application and translation to good clinical care. Previous studies
(Rodriguez et al 1994; Teng et al 2003) showed insufficiency in medical
staff knowledge regarding oximetry in a wider paediatric setting. We aim
to quantify knowledge of neonatal doctors and application of pulse
oximetry in different neonatal units. We hypothesise there will still be
insufficiency of knowledge and understanding regarding principles,
practical applications and limitations.
Methods: A 21 multiple-choice question survey was devised, based on
multiple choice questionnaires originally compiled and validated by
Rodriguez et al, with additional questions referring to neonatal
specific situations. Questions pertain to demographics of the respond-
ents, use of oximetry in their workplace, physiology and common
practical applications. The questionnaire was administered to neonatal
medical staff at all post-graduate levels working at neonatal units in
the state of Victoria. Questionnaire completion was voluntary and
anonymous.
Results: 58 responses (19 consultants, 17 fellows, 20 registrars, 1
resident,1 Nurse Practitioner). The mean ± SD test score for the whole
group was 64.4% ± 11.2%, range 30.8–92.3%. Junior medical staff of
all levels scored comparably. Consultants scored slightly higher
(69.6% ± 10.4%, p = 0.01 compared to all others). All staff had
experience of pulse oximetry, but only 22% felt that they had
received adequate training in both practical use of pulse oximeters
and interpretation of downloads. Pulse oximeters were widely avai-
lable in delivery rooms and postnatal wards, but there was consid-
erable variation in reported use for routine recording of saturations in
newborn infants after delivery or prior to discharge from postnatal
wards.
Discussion: The results show variability and ongoing insufficiency in
the knowledge of neonatal medical staff of all levels regarding pulse
oximetry. More emphasis should be placed on teaching regarding prin-
ciples, clinical application and limitations of pulse oximetry, particularly
given the potential implementation of it as a routine screening tool for
cardiac disease.
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CLINICAL AUDIT STUDY OF HOME-BASED
INITIATION OF CPAP IN CHILDREN
CATHERINE JONAS1, JOANNE GING2, ARTHUR TENG1

1Sydney Children’s Hospital, Randwick, NSW, Australia, 2Children’s
Hospital Westmead, Westmead, Australia

Introduction: Obstructive Sleep Apnoea (OSA) is a serious cause of
morbidity during childhood. The mainstay of treatment of OSA in
children is adenotonsillectomy. CPAP is the second line of treatment for
children with residual OSA after adenotonsillectomy and in children
with other risk factors for OSA. This study compiles the experience of
the CAPAC (Community Acute Post-Acute Care or “Hospital in the
Home”) under the Respiratory team of a tertiary Paediatric Hospital, on
home-based CPAP initiation in children.
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Methods: A retrospective clinical audit was undertaken with review of
the electronic medical records (EMR) of all the patients with OSA
admitted to CAPAC for home-based CPAP initiation from April 2010 to
September 2013.
Results: Over a period of 3 years and 5 months, the CAPAC Unit
initiated CPAP at home for 115 patients with obstructive sleep apnoea.
The youngest child in the study group was 0.1 year and the oldest was
17.8 years (mean age 7.3 years). On analyzing the aetiology and pre-
disposing conditions of OSA, 91 patients (79%) had adenotonsillar
hypertrophy of which 88 (97%) underwent adenotonsillectomy. Post-
operatively, 61 children out of 88 (69%) could cease CPAP. Other
predisposing conditions to obstructive sleep apnoea included obesity
(24%), neuro-muscular disorders, Down syndrome, prematurity <30
weeks, cleft palate, choanal atresia, achondroplasia, cerebral palsy,
Treacher-Collins Syndrome and other syndromes. As per the CAPAC
documentation based on parental history, during the CPAP initiation
period, the use of CPAP ranged from 0.5 hours to 11 hours with a mean
of 7 hours. The age of tonsillectomy ranged from 1.3 years to 17.9 years
with a mean of 6.5 years.
Conclusion: This audit demonstrates the success, safety and acceptance
of a community-based service in the initiation of CPAP at home for
children with OSA, with the potential of significant savings on bed-days
needed in hospital.
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NEUROCOGNITIVE AND BEHAVIORAL
OUTCOMES FOR MODERATE-SEVERE OSA
AFTER CPAP. NOT AS GREAT AS YOU THINK.
CAN WE DO BETTER?
NICK ANTIC
Adelaide Institute for Sleep Health at RGH, Adelaide, Australia

CPAP is a highly effective therapy for obstructive sleep apnoea. However
recent observational and randomised controlled trials have shown it
does not seem have the consistent positive and complete impact on
neurobehavioral function that might be expected. There are a number of
possible explanations for these observations. It may be that years of
hypoxic brain injury from untreated OSA is not reversible. It may be
that the contributors to neurobehavioral abnormalities seen in our
patients are multifactorial and CPAP only has an impact on some of
these contributors. It is likely that the incomplete CPAP adherence
demonstrated by many of our patients mean they get only a partially
effective therapy. These and other possible explanations will be dis-
cussed and how we can improve neurobehavioral outcomes for our OSA
patients
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HYPERCAPNIA AND HYPOXIA,
SLEEP-DISORDERED BREATHING AND
NEUROCOGNITIVE OUTCOMES
DAVID WANG1,2

1Woolcock Institute of Medical Research, Glebe, Australia, 2Dept of
Respiratory and Sleep Medicine, The Royal Prince Alfred Hospital,
Camperdown, Australia

It has been commonly accepted that sleep-disordered breathing (SDB) is
associated with impaired neurocognitive outcomes. However, the rel-
evant pathophysiological mechanism causing this is unclear. Intermit-
tent hypoxia has been suggested as the key determinant, playing more

important role than other factors. We have conducted a series of
studies to compare the role of hypoxia and hypercapnia in the relevant
mechanism.

In the first study, we analysed PSG and arterial blood gas (ABG) in 97
hypercapnic SDB patients. We found significant high percentage of slow
wave sleep (SWS) in this patient group. ABG PCO2 (hypercapnia) was
the best predictor for the increased SWS, while hypoxia related param-
eters were not related. In the second intervention study, we demon-
strated a significant cross-correlation between a reduced wake PCO2, a
faster sleep EEG (reduced Delta/Alpha ratio) and reduced daytime
sleepiness during positive airway pressure treatment in 55 hypercapnic
SDB patients.

Multiple regression analyses showed that the degree of change in
hypercapnia but not hypoxia was the only significant predictor of both
the Delta/Alpha ratio and daytime sleepiness. In the third experimental
study, we separately compared the effect of hypoxia and hypercapnia on
quantitative EEG on 20 healthy men.

We found a positive linear correlation between the increasing hyper-
capnia and the slowing of EEG (increased Delta/Alpha ratio), while
hypoxia did not show such an effect. In the fourth study, under a RCT
design, we demonstrated significant correlations between EEG Alpha/
Delta ratio and key neurocognitive measures including driving simula-
tor and PVT performances and Karolinska Sleepiness Scale.

While preliminary, these studies raise the possibility that hypercapnia
may be mechanistically more important than hypoxia in SDB related
neurocognitive outcomes. We hypothesize that new hypercapnia-related
biomarkers may predict those SDB patients who are vulnerable to
neurobiological impairment.
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THE SEARCH FOR ELECTROPHYSIOLOGICAL
BIOMARKERS OF VIGILANCE FAILURE IN OSA
ANDREW VAKULIN1,2

1Adelaide Institute for Sleep Health, Flinders Centre of Research Excellence,
Flinders University, Adelaide, SA, Australia, 2The NHMRC Centres of
Research Excellence, CIRUS and NEUROSLEEP, 2The Woolcock Institute of
Medical Research, The University of Sydney, Sydney, NSW, Australia

Obstructive sleep apnoea (OSA) is rising in prevalence and is linked
with driving impairment and elevated risk motor vehicle accidents
(MVA). However, daytime sleepiness and neurobehavioral/vigilance
impairment varies markedly between OSA patients. Accident risk may
be confined to a subset of patients who are more susceptible to vigilance
failure. Identification of OSA patients at risk of vigilance failure and
MVAs is critical but currently challenging since routine clinical metrics
of OSA severity and sleepiness have poor predictive value. New
neurobehavioral and electrophysiological tests/measures are needed to
more accurately identify the “sleepy” OSA phenotype. Ideally these tests
need to be simple, inexpensive and clinically deployable.

Currently the EEG and ECG signals routinely collected during over-
night sleep studies are only superficially analysed by manual scoring,
potentially missing a lot of disease specific effects on the brain. Quan-
titative power spectral analysis automatically quantifies these signals at
much higher resolution allowing for detection of specific spectral fre-
quency signatures that may help to explain the variation in
neurobehavioral function and the risk of vigilance failure on OSA.

Previous small studies from our group suggest spectral EEG markers
derived from sleep and wake EEG, as well as evoked related potentials
(ERPs) correlate with driving simulator impairment in OSA patients
following extended wakefulness. There also appears to be a phenotypic
difference in heart rate variability (HRV) in healthy subjects who are
vulnerable vs resistant to sleep loss. These findings will be presented
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and discussed and future OSA neurobehavioral and electrophysiological
phenotyping approaches discussed. Future laboratory based and large
accident risk validation studies will be crucial before useful markers of
vigilance failure are translated into routine clinical practice.
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DRIVING RISK IN OSA: MESSAGE FROM EUROPE
WALTER MCNICHOLAS1,2

1University College Dublin, Dublin, Ireland, 2UCD Conway Institute,
Dublin, Ireland

Obstructive Sleep Apnoea syndrome (OSAS) is highly prevalent and the
most common associated daytime symptom is excessive sleepiness,
which in more severe manifestations can result in sleepiness at the wheel
while driving and likely accounts for the substantial increase in accident
risk among patients with OSAS. Fortunately, current evidence indicates
that successful therapy of OSAS, particularly with continuous positive
airway pressure (CPAP), can bring the accident risk down to levels
similar to an equivalent general population. The recognition of the
increased driving accident risk in OSAS prompted the Transport and
Mobility Directorate of the European Commission to establish a
working group on this topic in 2012, which ultimately led to a revision
of Annex III of the EU Directive on Driving, which is subject to man-
datory implementation by EU Member States by December 2015. This
directive specifies that patients with moderate or severe OSAS associated
with significant daytime sleepiness should be prohibited from driving
until effective therapy is established.

These new regulations are designed to balance the legitimate objective
of public safety with not penalising OSAS patients who are complying
with effective therapy. Successful implementation of regulations on
driving in OSAS patients must also include measures to educate relevant
stakeholders including patients, medical personnel, traffic police, and
employers in the transport industry. The key objective is to encourage
patients with possible OSAS to prevent for diagnosis and treatment and
not to inhibit OSAS patients from coming forward.
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MANAGEMENT OPTIONS FOR SLEEP
DIFFICULTIES IN THE ATTENTION DEFICIT
HYPERACTIVITY DISORDER (ADHD)
POPULATION
HARRIET HISCOCK
1The Royal Children’s Hospital, Melbourne, Australia, 2Centre for
Community Child Health, Melbourne, Australia, 3Murdoch Childrens
Research Institute, Melbourne, Australia

Behavioural sleep problems such as limit setting disorder, sleep onset
association disorder, and insomnia secondary to anxiety, are common in
children with ADHD and associated with poorer child and parent func-
tioning. Stimulant medications are the mainstay of ADHD treatment but
may worsen sleep, particularly insomnia. Similarly, co-morbid mental
health problems such as anxiety and oppositional defiant disorder are
also associated with poorer sleep.

This presentation will discuss common sleep issues in children with
ADHD including their risk factors. It will then present a suite of
evidence-based interventions, suitable for use in children with ADHD,
drawing upon interventions used in our recent successful trial (Hiscock
et al BMJ 201). The impact of these interventions on child sleep,
behaviour, quality of life and academic functioning and parent mental
health will also be discussed.
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UNDERSTANDING SLEEP PROBLEMS IN
CHILDREN WITH AUTISM SPECTRUM
DISORDER
NICOLE RINEHART, E SCIBERRAS, N PAPADOPOULOS, M
MULRANEY, K WILLIAMS, L BUSIJA, J MCGILLIVRAY, H HISCOCK
Deakin University, Melbourne, Australia

Autism Spectrum Disorder (ASD) affects around 1 in 100 children and
causes significant disadvantage in regard to social relationships, mental
health, and quality of life (Howlin & Moss, 2012). DSM-5 has for the
first time allowed comorbid diagnosis of ASD and Attention Deficit
Hyperactivity Disorder (APA, 2013). Intervention can reduce the level of
impairment, particularly in children with more complex presentations
such as ASD-ADHD, however, early diagnosis and identification of risk
factors for these children is critical for effective treatment planning.
Sleep problems affect up to 86% of children with ASD and adversely
impact child and parent wellbeing. Sleep interventions have been
shown to be effective in managing sleep problems in other paediatric
populations, yet there have been no randomized controlled trials con-
ducted in children with ASD.

The aim of this paper will be to overview a pilot study evaluating the
effectiveness of a brief behavioural sleep intervention program (Sleeping
Sound) (Hiscock et al. BMJ, 2015), in children with comorbid ADHD-
ASD. Participants included children with comorbid ADHD-ASD
(n = 61; 5–13 years) who had a parent-reported moderate/severe sleep
problem and met criteria for one or more behavioural sleep problems as
classified by the American Academy of Sleep Medicine. Findings suggest
that a brief behavioural sleep intervention not only improves sleep in
children with ASD, but also has positive effects on children’s social,
emotional and behavioural functioning (Papadopoulos, et al, JAD,
2015).
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SLEEP AND METABOLIC RISK IN CHILDREN: IS
IT ALL A QUESTION OF TIMING?
TIM OLDS
University of South Australia, SA, Australia

Introduction: Studies have consistently found associations between
sleep and metabolic outcomes and markers, including obesity, inflam-
mation and telomere length. But it is unclear which characteristics of
sleep (e.g. quantity, quality, architecture) are important, and what the
mechanistic link is. One overlooked possibility is that sleep timing is
critical.
Methods: 2200 participants of the 2007 Australian National Children’s
Nutrition and Physical Activity Survey aged 9–16 years provided 2 days
of food intake data, 4 days of use of time data and complete
anthropometry. Participants were grouped into one
of four sleep–wake behaviour categories: early bed–early rise (EE); early
bed–late rise (EL); late bed–early rise (LE) and late bed–late rise (LL).
The four categories were compared for body mass index (BMI) z-score,
measures of physical activity, and energy intake and diet quality assessed
using the Dietary Guideline Index for Children and Adolescents. Analy-
ses were adjusted for survey design, socio-demographic characteristics,
and sleep duration.
Results: Compared to the EE group, the LL group had higher BMI
z-scores (0.66 vs 0.45, P = 0.007), in spite of having equivalent sleep
durations. LL adolescents were 1.47 times more likely to be overweight
or obese than EE adolescents, and 2.16 times more likely to be obese.

Abstracts

51© 2015 Japanese Society of Sleep Research



They had lower diet quality (P < 0.001), and children who went to bed
late had a higher intake of energy-dense, nutrient-poor foods, while
those who went to bed early consumed more fruit and vegetables. The
LL group accumulated 48 min/d more screen time and 27 min less
moderate-to-vigorous physical activity (P < 0.0001) than the EE group.
They were 1.77 times more likely to have low MVPA, and 2.92 times
more likely to have high screen time.
Discussion: The sleep-metabolism link may be much simpler than
suggested, and may be related to do with alignment of the sleep period
with what is happening in the child’s environment.
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MEAL TIMING AND METABOLIC DISTURBANCE
IN SHIFT WORKERS
SIOBHAN BANKS
University of South Australia, Adelaide, Australia

Rates of type 2 diabetes and obesity are very high among shift workers,
even after controlling for lifestyle and socioeconomic status. There are
currently more than 1.5 million shift workers in Australia and this
number is on the rise; fuelling a major and increasing burden of meta-
bolic disease and related health sequelae in the community.

Studies in humans and rodents show that simulated shift work alters
metabolic rhythms and induces insulin resistance and glucose intoler-
ance. The probable link between this work practice and poor health is
the disruption to a range of physiological rhythms. Normal coordination
of physiological processes depends on internal “clocks”. The “master
clock” in our brain (located in the suprachiasmatic nucleus) and periph-
eral “clocks” in organs such as the liver, heart, pancreas, muscle and
adipose tissues. The master clock orchestrates periods of feeding/
fasting, and peripheral clocks generate 24-hour oscillations of energy
storage and utilization. When properly aligned these clocks optimally
regulate metabolism and behaviour across the 24-hour cycle. However,
shift work causes them to desynchronise, altering metabolic rhythms
and inducing insulin resistance and glucose intolerance.

Meal timing plays an important role in this desynchrony; as irregular
patterns of fasting and feeding can uncouple the master and peripheral
clocks. Additionally, habitual eating during the night is problematic
because gastric emptying is slower at night and glucose tolerance is
reduced. However, because of work practices many shift workers move
the timing of meals to the night, snack frequently throughout the night,
and consume high-carbohydrate/high-fat foods, although meal content
appears to be dependent on industry type, country and cultural norms,
as well as age and gender of workers. Reduced availability of foods
resulting from eating at atypical times of day may also drive food choice
based on convenience, with studies reporting that night time food
intake may be driven more by habit and less by appetite in night
workers. Taken together, these studies suggest that shift work and
inappropriate timing of meals have adverse consequences for metabo-
lism and may ultimately increase the risk of developing chronic obesity-
related disease outcomes.
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INNOVATION #1: CONTEMPORARY
PALATAL/MULTILEVEL SURGERIES AND
HYPOGLOSSAL NERVE STIMULATION
TUCKER WOODSON
Medical College Wisconsin, Milwaukee, USA

Obstructive sleep apnoea (OSA) results from the combination of
a structurally small and physiologically vulnerable upper airway.
Traditional upper airway surgery attempts to improve sleep, medical,
and respiratory parameters of disease by altering soft tissue and skel-
etal structures. Clinical improvements of surgery are common
although definitive treatment is less. Historical attempts at improving
surgical outcomes focused on improved patient selection. Friedman
staging has identified a subgroup of adults with large tonsils with
improved palatal surgery outcomes. Alternatively, a series of recon-
structive upper airway techniques continue to evolve with the
goal of reducing surgical morbidity and improving outcomes.
Finally, techniques of cranial nerve stimulation of the hypoglossal
nerve have also been developed that address pharyngeal and palatal
obstruction.
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INNOVATIONS #2 : HORIZONS IN
NEURO-STIMULATION
OFER JACOBOWITZ
Mount Sinai Medical Center, New York, USA

Implantable hypoglossal neurostimulation is a novel therapy for
obstructive sleep apnoea. Phasic and tonic implantable systems have
been developed to actively stimulate upper airway muscles for airway
patency. Several current and experimental approaches will be discussed
with respect to mechanisms of action and effectiveness.
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CURRENT NEUROBIOLOGY AND
PHARMACOTHERAPY OF NARCOLEPSY
SIMON FRENKEL
Western Respiratory and Sleep Clinic, Footscray, Australia

Significant advances have been made over the past 20 years in our
understanding of the pathogenesis of narcolepsy. This presentation will
revise our current understanding of the neurobiological processes which
underpin narcolepsy and how these translate into clinical disease mani-
festations. There will also be a review of the mechanisms which are
thought to trigger the onset of narcolepsy in genetically-susceptible
individuals. Finally, current and emerging therapeutic strategies will be
discussed.
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THE EFFECT OF SLEEP LOSS ON WORKING
MEMORY FUNCTION IN RESTED AND SLEEP
DEPRIVED PATIENT WITH OSA
DAVID STEVENS1,2, ANDREW VAKULIN1,2, HANNAH OPENSHAW2,
ANGELA D’ROZARIO2, PETER CATCHESIDE1, DOUG MCEVOY1,
KEITH WONG2, RON GRUNSTEIN2

1Adelaide Institute for Sleep Health, Flinders Centre for Research
Excellence, Flinders University, Adelaide, South Australia, Australia,
2CIRUS CRE, NeuroSleep CRE, Woolcock Institute of Medical Research,
University of Sydney, Sydney, New South Wales, Australia

Introduction: Obstructive sleep apnoea (OSA) is rising in prevalence
and is linked with impaired performance on numerous cognitive
domains including working memory (WM) function. WM is important
for efficient goal directed information processing, learning and task
performance. WM function is impaired by sleep loss compromised in
healthy young subjects and may adversely affect safety during periods of
increased sleep pressure (e.g. early morning). The effect of sleep loss on
WM function in OSA patients is unclear. This study investigated WM
function in OSA patients exposed to extended wakefulness and
explored clinical subjective sleepiness and sleep study metrics as WM
predictors.
Methods: 58 patients with OSA underwent a baseline laboratory PSG
followed by 28 hours of extended wakefulness (6:00am Saturday –
10:00am Sunday). WM was measured 2 hourly over the 28 hours using
visual 2- and 3-back tasks with completion time (CT) and accuracy
(Acc) as main outcomes. These were averaged over day (2.00pm,
4.00pm, 6.00pmpm) and night (12:00am, 2:00am, 5:00am). Correla-
tions, regression and mixed models were performed to explore PSG
variables (sleep indices, AHI and oxygen indices) and subjective sleepi-
ness (ESS) as correlates and predictors of WM.
Results: There was a significant day to night decline in both N2 and
N3-back CT and Acc performance (all p < 0.01). The effect size of
extended wakefulness on WM performance decline was very large
ranging from 1.4–1.9 for Acc and (1.1–1.2) for CT. ESS and
O2desaturation time <90% were significant predictors of day and night
N2-back CT R2 = 0.25, p < 0.01), while Acc was predicted by ESS and,
and BMI (R2 = 0.25, p < 0.05). There were no significant predictors of
N3-back performance, the absolute day to night change in WM perfor-
mance. Mixed models confirmed that sleepy patient (ESS ≥ 10) had
significantly impaired WM function compared with non-sleepy
(ESS < 10) patients during both day and night time test, but this differ-
ence was absent for the N3-back test.
Conclusions: Sleep loss has a significant and large negative effect on
WM function in OSA. Subjective sleepiness, hypoxemia and BMI appear
to be best clinical predictors of N2-back, but as the task complexity is
increased, these factors were no longer predictive. The impact of WM
impairment on real life productivity and safety warrants further
research.
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DOES AFFECTIVE STATE INFLUENCE THE
ENCODING OF EMOTIONAL PICTURES DURING
SLEEP DEPRIVATION?
V VIEN LEE1,3, CHRISTIAN NICHOLAS2,3, AMY JORDAN2,3,
JOHN TRINDER2, MELINDA JACKSON1,3

1RMIT University, Bundoora, VIC, Australia, 2The University of
Melbourne, Parkville, VIC, Australia, 3Institute for Breathing and Sleep,
Austin Health, VIC, Australia

Introduction: The mood-congruent memory hypothesis states that
affective states can influence memory processes. Studies have reported
better recall at retrieval when individuals are presented with mood-
congruent information during encoding. Although sleep deprivation
increases negative mood and decreased positive mood, studies have yet
to examine the effects of sleep deprivation on mood-congruent memory.
This study examined whether affective state after a night of sleep dep-
rivation would influence the encoding of emotional information.
Methods: To date, 22 healthy participants (ages 24.8 ± 4.6 y, 7 female)
completed a baseline polysomnography night and were randomised into
sleep control (SC, n = 11) and sleep deprivation (SD, n = 11) conditions
on the second night. At 18:00 h on the third evening, participants
completed the encoding phase of the Emotional Memory Test (EMT),
during which they viewed 100 pictures (40 negative, 40 positive, 20
neutral), and a Positive Affect Negative Affect Schedule to measure
affect. After two nights of recovery sleep, participants completed the
EMT recognition phase during which they were shown 100 new and
100 old randomly-presented pictures, and asked to indicate if they had
seen the picture previously. Recognition performance was measured by
hit rate and d-prime scores (ZHit – ZFA).
Results: The SC group had a significantly higher hit rate for negative
high arousal pictures than the SD group (F(1,20) = 4.81, p = 0.041).
There were no significant differences in d-prime scores between the SC
and SD groups for any valence category. Further analysis revealed a
significant positive correlation between positive affect at encoding and
positive d-prime score in the SC group (ρ = 0.61, p = 0.047). In SD
individuals, higher negative affect at encoding was significantly associ-
ated with lower positive (ρ = −0.74, p = 0.009) and negative (ρ = −0.65,
p = 0.030) d-prime scores.
Conclusion: While more data is needed to confirm these results, the
current findings suggest that sleep loss may blunt emotional salience
of mood-congruent stimuli and impede the encoding of emotional
information.
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ATTENTION PROFILES OF YOUNGER AND
OLDER ADULTS DURING 28 HOURS OF
SLEEP DEPRIVATION
ANNA SCOVELLE1, SEAN DRUMMOND1,2, CLARE ANDERSON1

1Monash University, Melbourne, VIC, Australia, 2University of California
San Diego, San Diego, CA, USA, 3VA San Diego Healthcare System, San
Diego, CA, USA

Introduction: Attention deficits are the hallmark feature of sleep dep-
rivation. While ageing is associated with a general slowing of attention,
current research suggests that older adults are resilient to the effects of
sleep deprivation on measures of attention, when compared to younger
adults. However, most studies have examined (i) only gross perfor-
mance outcomes; and (ii) group level data, with no examination of
individual differences. Therefore, our aim was to explore whether sleep
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loss differentially affects the attention profiles of younger and older
adults, and whether this differs at both the group and individual level.
Method: 16 younger and 16 older adults, free from medical, psychiatric
and sleep disorders, completed a 28-hour sleep deprivation protocol.
Participants completed a task of sustained attention (Psychomotor Vigi-
lance Task; PVT) when well rested (approximately 12 hours awake) and
after 16, 20, 24 and 28 hours of wakefulness.
Results and Conclusion: In support of previous findings, older adults
performed more slowly on PVT summary statistics when well rested
than younger adults. During sleep deprivation, the performance of older
adults remained relatively stable when measured with group-level
summary statistics, while the performance of younger adults declined.
Between group differences in reaction times (RT) were reported at each
percentile (i.e. 5th, 10th, 95th), for each time point. Older adults per-
formed more slowly than younger adults at all percentiles when well
rested (p < .05). When sleep deprived, older adults continued to
perform more slowly in the faster range of percentiles, but performed
faster than younger adults in the slower range of percentiles. While
older adults appear to be more resilient as assessed with PVT summary
statistics during sleep deprivation, examining attention profiles suggests
differential vulnerability: younger adults are more vulnerable to longer
response times, while older adults exhibit slower processing speed. This
observation indicates an increase in the variability in the performance of
younger adults when sleep deprived, whereas older adults show little
variation within the group. Thresholds of resilience and vulnerability in
younger and older adults will be determined to establish age-specific
signatures of resilience and vulnerability to sleep loss.
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IMPULSIVITY MEDIATES THE RELATIONSHIP
BETWEEN SLEEP DISTURBANCE AND
SUBSTANCE USE IN YOUNG ADULTS
KALINA ROSSA, ALICIA ALLAN, JAPPAN SAWHNEY,
SIMON SMITH
Queensland University of Technology, Brisbane, Australia

Introduction: Substance use is a significant contributor to the burden of
injury and disease amongst young adults in Australia. Both biological
and environmental factors lead to a unique developmental stage
whereby young adults are at risk of disturbed sleep and impaired
prefrontal inhibitory processes. Research from disparate contexts sug-
gests that sleep and impulsivity are strongly related to substance use.
However, these factors have not previously been investigated simulta-
neously in this age cohort. The present study assessed whether impul-
sivity mediates the relationship between sleep and rates of psychoactive
substance use in the young adult population.
Methods: Two-hundred and eighty-three healthy young adult (18–25
years, Mage = 19.93 SD = 1.88) males (38%) and females completed the
Patient Reported Outcomes Information System Sleep Disturbance
(PROMIS-SD) short form scale, the Barratt Impulsiveness Scale (BIS-11)
and items from the Youth Risk Behaviour Survey (YRBS) relating to
substance use to assess the primary variables of interest.
Results: A combination of hierarchical and standard multiple regression
analyses found significant associations between sleep disturbance and
substance use (Path C, p < .05), between sleep disturbance and impul-
sivity (Path A, p < .001), and between impulsivity and substance use
(Path B, p < .001). When the mediator (impulsivity) was added to the
regression model, sleep disturbance was no longer significantly predic-
tive of substance use (Path C’, p = .05). The significance of the media-
tion model (Path A*B) was tested using bootstrapping procedures. The
indirect effect of sleep disturbance on substance use through the media-
tor (impulsivity) was significant at the 95% CI [.0071, .0360] (p < .05).

Discussion: This study is the first to identify that impulsivity may
mediate the relationship between sleep disturbance and substance use
in young adults. Previous research suggests that sleep disturbance is
associated with prefrontal inhibitory control dysfunction, a strong risk
factor for substance use disorders and other risk taking. Results from the
present study encourage further exploration of the relationship between
these factors, and suggest a role for healthy sleep practices in reducing
risky behaviour in young adults.
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DISTURBANCES OF SLEEP AND DREAMING IN
SEASONAL AFFECTIVE DISORDER: STUDY ON
GENERAL POPULATION IN LATITUDES 60°–66°
NILS SANDMAN1,2, ILONA MERIKANTO3,1, KATJA VALLI2,7, ERKKI
KRONHOLM1, HANNA MÄÄTTÄNEN2, TIINA LAATIKAINEN4,5,
TIMO PARTONEN1,3, TIINA PAUNIO1,6

1National Institute for Health and Welfare, Helsinki / Turku, Finland,
2University of Turku, Turku, Finland, 3University of Helsinki, Helsinki,
Finland, 4University of Eastern Finland, Kuopio, Finland, 5Hospital District
of North Karelia, Joensuu, Finland, 6Helsinki University Hospital, Helsinki,
Finland, 7University of Skövde, Skövde, Sweden

Introduction: Seasonal affective disorder (SAD) consists of episodes of
depression that routinely reoccur with changing seasons. Prior research
has demonstrated that depression has strong links to nightmares and
insomnia and in the current study we investigated whether SAD symp-
toms are also associated with disturbed sleep and dreaming.
Methods: We analysed data from FINRISK 2012 health survey con-
ducted in Finland during winter months of 2012. The survey contained
a cross-sectional random population sample of 4905 participants aged
25 to 74 years of whom 54.5% were female. SAD symptoms were
measured with short version of Seasonal Pattern Assessment Question-
naire (SPAQ) and their relation to various items assessing nightmares,
insomnia, sleep length, chronotype, depression and medication was
analysed. Latitude of the place of residence was used to adjust the
results.
Results: Overall 6.5% of the participants met the criteria for SAD in this
data. These participants had more nightmares and insomnia symptoms,
used more hypnotics and were more often of evening chronotype than
participants without SAD symptoms (p < 0.0001 for all).
Latitude of the living area did not affect the prevalence rates of SAD or
sleep disturbances.
Conclusion: Sleep disturbances, especially nightmares and insomnia,
appear to be often part of SAD symptoms and evening chronotypes are
more vulnerable to both SAD and other sleep problems. Surprisingly,
there does not seem to be a connection between the latitude (which is
a proxy for the amount of sunlight) and SAD or sleep problems in these
data.
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THE BI-DIRECTIONAL RELATIONSHIP BETWEEN
SLEEP PROBLEMS AND INTERNALIZING AND
EXTERNALIZING PROBLEMS IN CHILDREN
WITH ADHD: A PROSPECTIVE COHORT STUDY
MELISSA MULRANEY1, REBECCA GIALLO1, KATE LYCETT1,
FIONA MENSAH1,3, EMMA SCIBERRAS1,2

1Murdoch Childrens Research Institute, Melbourne, Victoria, Australia,
2The Royal Children’s Hospital, Melbourne, Victoria, Australia, 3University
of Melbourne, Melbourne, Victoria, Australia

Background: Behavioral sleep problems are common in children with
Attention-Deficit/Hyperactivity Disorder (ADHD) and longitudinal
studies in children with ADHD have found sleep problems to be both a
predictor and outcome of internalizing and externalizing problems.
Existing studies have yet to examine the potential bi-directional rela-
tionship between sleep and internalizing and externalizing problems in
children with ADHD. We examined the bidirectional relationship
between sleep problems and internalizing/externalizing problems over a
12 month period.
Methods: Children with paediatrician diagnosed ADHD aged 5–13
years were recruited from 21 paediatric practices across Victoria, Aus-
tralia (N = 270). Parents reported on their child’s sleep problems (Child
Sleep Habits Questionnaire) and on emotional and behavioural func-
tioning (Strengths and Difficulties Questionnaire) at three time points
across a 12 month period. Data were analysed using autoregressive
cross-lagged panel models.
Results: Sleep problem severity and emotional/behavioral problem
severity were very stable across the 12 month period. Sleep problems at
baseline predicted emotional problems at 6 months (r = .17, p < .01),
and emotional problems at baseline predicted sleep problems at 6
months (r = .07, p < .05). However, there was no evidence of a predic-
tive relationship between sleep problems and emotional problems from
6 months to 12 months. There was no evidence of a bidirectional
relationship between sleep problems and conduct problems over the 12
month period.
Conclusions: In children with ADHD there was some evidence of a
bidirectional relationship between sleep problems and emotional prob-
lems. Both sleep problems and emotional problems are very stable over
time therefore the best treatment may be to target both sleep and
emotional functioning in these children.
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THE EFFECT OF ACUPUNCTURE ON UPPER
AIRWAY PHYSIOLOGY IN OBSTRUCTIVE
SLEEP APNOEA
THERESE THORNTON1,2, FERGAL O’DONOGHUE1,2,
PETER ROCHFORD2, JENNIFER CORI1,2, CHARLIE XUE3,
JOHN TRINDER1, AMY JORDAN1,2

1The University of Melbourne, Parkville, Victoria, Australia, 2The Institute
for Breathing and Sleep, Heidelberg, Victoria, Australia, 3RMIT University,
Bundoora, Victoria, Australia

Introduction: Obstructive sleep apnoea (OSA) involves repetitive
obstruction of the upper airway during sleep. Continuous positive
airway pressure (CPAP) is the most common treatment, however, many
patients cannot tolerate CPAP and adherence rates are low. Recent
research has suggested that acupuncture can reduce the severity of OSA.
The aim of the present study was to determine whether acupuncture is

an effective alternative treatment for OSA, and to identify underlying
physiological changes as a result of acupuncture treatment.
Methods: Twenty OSA patients were randomly assigned to receive
either 12 weeks of active needle acupuncture (n = 10 (3 F); mean
age = 56.3 years) or placebo laser acupuncture (n = 10 (3 F); mean
age = 45.3 years) treatments. Prior to and following the treatment
period subjects underwent detailed polysomnography, including meas-
urement of epiglottic pressure, calibrated airflow and genioglossus
muscle activity. In addition, subjective health and wellbeing, sleepiness
and mood were assessed. AHI, waking nasopharyngeal resistance, ven-
tilation, arousal threshold and genioglossus muscle activity were ana-
lysed while blinded to treatment type and study time.
Results: One participant was excluded due to an insufficient amount of
sleep for analysis. There were no significant differences within the active
or placebo groups, nor between groups across time for the subjective
questionnaires. There was no significant effect of treatment type on
pre- and post-treatment measurement of AHI (mean pre-treatment:
active = 38.10, placebo = 26.44; mean post-treatment: active = 38.83;
placebo = 37.06 events/hour) or AI (mean pre-treatment:
active = 57.71, placebo = 49.03; mean post-treatment: active = 58.98,
placebo = 58.60 events/hour). All upper airway physiology measure-
ments made during NREM sleep were also unchanged following both
placebo and acupuncture treatment.
Conclusion: The data indicate that there are no differences between
active- versus placebo-acupuncture on subjective health and wellbeing,
sleepiness, or mood, nor their AHI or upper airway function and physi-
ology in a clinical OSA population. In contrast to prior research out data
suggest acupuncture is not an effective treatment for OSA.
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THE EFFECT OF MORPHINE ON OBSTRUCTIVE
SLEEP APNEA- A RANDOMISED DOUBLE-BLIND
PLACEBO-CONTROLLED CROSSOVER TRIAL
LUKE ROWSELL1, KEITH WONG1,2, BRENDON YEE1,2,
DANNY ECKERT3, RONALD GRUNSTEIN1,2, DAVID WANG1,2

1Woolcock Institute of Medical Research, Sydney, NSW, Australia, 2Royal
Prince Alfred Hospital, Sydney, NSW, Australia, 3Neuroscience Research
Australia, Sydney, NSW, Australia

Introduction: Deaths related to prescription opioids have increased
substantially. The interaction of obstructive sleep apnoea (OSA) with
opioids is a major issue for anaesthesiologists. Current practice guide-
lines for perioperative opioid use have evolved despite an absence of
relevant clinical trial data. This study therefore evaluated the acute
effects of a clinical dose of morphine on breathing during sleep in OSA.
Methods: 60 male OSA patients attended 2 visits, at least 1-week apart.
In a randomised crossover design, a single dose of slow release oral
morphine (40 mg MS Contin) or placebo was administered at 5:30 PM.
Awake ventilatory chemoreflex tests were performed 3.5 h post-dose
near peak concentration and prior to the overnight PSG.
Results: The patients had a mean age of 44.4 yrs and BMI of 29.3 kg/
m2. There was no difference in the AHI between morphine and placebo
nights but SpO2 nadir decreased by 1.3% (see Table below). Patients
spent 44.7 mins longer below SpO2 of 95% (T95) during the morphine
night. Mean transcutaneous TcCO2 increased by 3.2 mmHg (95%CI 0.8
to 5.6) in the severe OSA patients only (p = 0.01). The reduction in
awake ventilatory response to hypercapnia (HCVR) positively correlated
with the decrease in AHI (r = 0.26, p < 0.05). A higher baseline awake
ventilatory CO2 response threshold moderately correlated with the
decrease in AHI (r = −0.25, p = 0.05) with morphine use.
Discussion: Slow release morphine 40 mg induced mild oxygen
desaturation during sleep in OSA patients with mild hypercapnia
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observed only in severe OSA patients. Although the AHI did not sys-
tematically change with morphine, a reduction in AHI was related to
decreases in awake central chemosensitivity. A high awake CO2 response
threshold may be useful in predicting changes in AHI with morphine.

Placebo
mean(SD)

Morphine
mean(SD)

Mean Difference
(95%CI) t-test

AHI (/hr) 19.1 (17.7) 20.7 (19.1) 1.6 (−1.9 to 5.0) p = 0.36
T95 (min) 109.1 (102.6) 153.8 (135.4) 44.7 (17.6 to 71.7) p = 0.002
SpO2 nadir (%) 87.2 (5.7) 86.0 (5.7) −1.3 (−0.1 to −2.6) p = 0.03
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EFFECTIVENESS OF TWO MAINTENANCE DIETS
FOLLOWING A VERY LOW ENERGY DIET TO
REDUCE CARDIO-METABOLIC RISK IN OBESE
SLEEP APNEA PATIENTS: A RANDOMISED
CONTROLLED TRIAL
ELIZABETH CAYANAN1,4, CAMILLA HOYOS1,
NATHANIEL MARSHALL3,1, KEITH WONG1,2, BRENDON YEE1,2,
YASMINA DJAVADKHANI1, RONALD GRUNSTEIN1,2

1Woolcock Institute of Medical Research, Sydney, NSW, Australia, 2Royal
Prince Alfred Hospital, Sydney, NSW, Australia, 3University of Sydney
Nursing School, Sydney, NSW, Australia, 4Centre for the Integrated
Understanding of Sleep, Sydney, NSW, Australia, 5NeuroSleep, Sydney,
NSW, Australia

Introduction: We investigated whether patients with obstructive sleep
apnea (OSA) could maintain significant weight loss and associated
improvement in cardio-metabolic function and apnea-hypopnea index
(AHI) attained by a 2 month very low energy diet (VLED). We aimed to
show 2 maintenance diets were feasible, tolerable and efficacious in a
clinical setting for 12 months but did not compare them.
Methods: We recruited obese adult OSA patients (AHI ≥ 5 events/h,
BMI ≥ 30 kg/m2). All received 2 months VLED (<800 calories/d) prior
to randomisation to a low glycemic index high protein diet (LGHP) or
a diet based on the Australian Guide to Healthy Eating (AGHE). These
2 iso-caloric diets were prescribed according to calculated energy
requirements and patients received concurrent lifestyle counselling.
Outcomes were measured at 0, 2 and 12 months and reported as
mean ± SD and mean change (95% confidence interval).
Results: We recruited 44 patients in 6 months and 2 withdrew during
the VLED. 20 were randomised to AGHE (weight = 111.7 ± 20.3 kg,
age = 50 ± 9 years, 12 mechanically treated [MT]) and 22 to LGHP
(113.4 ± 18.7 kg, age = 49 ± 10 years, 12MT). The VLED significantly
improved body composition parameters and most cardio-metabolic
markers in both groups. At 12 months, significant weight loss was
maintained in both groups despite some rebound from 2 months
(p < 0.0001): AGHE = −9.5 kg (−12.0 to −6.9) with rebound of 3.6 kg
(1.1 to 6.1), LGHP = −10.1 kg (−12.5 to −7.6) with rebound of 2.7 kg
(0.2 to 5.2). By 12 months, a significant improvement in insulin resist-
ance was sustained in the AGHE group (HOMA: −2.4 [−4.2 to −0.5];
insulin: −7 mmol/L [−13 to −1]) but not in the LGHP group. The LGHP
group sustained a significant improvement in fasting blood glucose
(−0.8 mmol/L [−1.3 to −0.4]) and HbA1c (−0.2% [−0.5 to 0.0]) at 12
months. The LGHP group significantly increased systolic blood pressure
by 12 months (7 mmHg [1 to 13]) and 4 patients were no longer
prescribed antihypertensive medication yet remained normotensive and
there was no significant change in the AGHE group. AHI was reduced in
both groups by 12 months but this did not reach significance.

Conclusions: This intervention was feasible, tolerable and efficacious
and patients with OSA could maintain significant weight loss and
healthy cardio-metabolic function via 2 different maintenance diets for
12 months.
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CONTINUOUS POSITIVE AIRWAY PRESSURE
ACCEPTANCE ACROSS THE AGES: LESSONS
FROM CANBERRA HOSPITAL PAP
ACCLIMATISATION REGISTRY
H-C CAROL HUANG, ROSIANNA WEE
Canberra Hospital, Woden, ACT, Australia

Background: Obstructive sleep apnoea (OSA) prevalence increases with
age. Continuous Positive Airway Pressure (CPAP) therapy is the most
effective therapy for patients diagnosed with OSA. There is little litera-
ture assessing the effect of age on the acclimatisation process and CPAP
acceptance rate. We reviewed CPAP acceptance rates from the Physician-
Led PAP acclimatisation program using registry data.
Methods: Demographic information, sleep study, CPAP usage data and
CPAP acceptance were obtained from the registry. The effect of age on
PAP program characteristics were examined using descriptive and ana-
lytical statistics.
Results: 447 adult patients were acclimatised to CPAP over 3 years
through the physician-led program with 62 patients (13.9%) aged
between 70 and 79.9 years and 8 (1.8%) patients over the age of 80
years. The pre-treatment AHI in all age groups and the overall CPAP
acceptance rate at the end of program is similar in all adult age groups
(p = 0.3). Early CPAP usage during acclimatisation is similar in all age
groups (p = 0.2). Older patients have similar acclimatisation duration
(p = 0.9), but required more clinic visits (p = 0.03). Mask interface style
selection is similar across the age groups (p = 0.7), but older patients
had more early mask leak compared with younger patients
(p < 0.0005).

Age (yrs)
<30

n = 16
30–49.9
n = 151

50–69.9
n = 210

70–79.9
n = 62

≥80
n = 8 p value

CPAP Acceptance 81.3% 79.3% 76.9% 71.7% 50.0% 0.3
Clinic Visit No 4.4 4.8 5.0 5.4 4.0 0.03
Early Mask Leak

(L/min)
11.5 18.9 19.9 23.0 61.0 <0.0001

Conclusion: CPAP acceptance rate and duration of acclimatisation is
similar in the older age group, but these patients required more clinic
visits and this may be due to higher mask leak experienced by older
subjects early during acclimatisation.
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ORONASAL MASKS REQUIRE A HIGHER CPAP
TREATMENT PRESSURE AND HAVE POORER
CONTROL OF OBSTRUCTIVE SLEEP APNOEA
COMPARED TO NASAL AND NASAL PILLOW
MASKS
SHEETAL DESHPANDE1, SIMON JOOSTEN1,2, ANTHONY
TURTON1, BRADLEY EDWARDS2, DARREN MANSFIELD1,
GARUN HAMILTON1,2

1Monash Health, Melbourne, Victoria, Australia, 2Monash University,
Melbourne, Victoria, Australia

Introduction: Oronasal masks are frequently used for continuous posi-
tive airway pressure (CPAP) treatment in patients with obstructive sleep
apnoea (OSA). Anecdotal reports suggest that oronasal masks lead to
higher CPAP pressure requirements for OSA control, although previous
literature in the area is conflicting. The aim of this study was to deter-
mine if CPAP pressure requirements and OSA control differ between
subjects using different mask types.
Methods: Retrospective review of all CPAP implementation studies
between July 2013 and June 2014. CPAP treatment pressure prescrip-
tion, polysomnography results and anthropomorphic data were com-
pared between participants using oronasal, nasal and nasal pillow mask
interfaces.
Results: N = 358 with complete data were available for review. Oronasal
masks were used in 165 (46%) patients, nasal masks in 124 (35%) and
nasal pillow masks in 69 (19%). There was no significant difference
between groups according to mask type for OSA severity (Apnoea
Hypopnoea Index – AHI), body mass index (BMI), waist or neck cir-
cumference. Mean (+/- SD) CPAP treatment pressure was significantly
higher for oronasal masks (12.5 +/- 4.1 cmH2O) compared to nasal
masks (10.5 +/- 3.1 cmH2O) and nasal pillow masks (10.6 +/-
3.4 cmH2O), P < 0.0001 (1-way ANOVA). Oronasal mask type, AHI,
age and waist circumference were independent predictors of CPAP level
(r = 0.585; p < 0.001). When considering patients with CPAP pres-
sure > 14 cmH2O, there was an odds ratio of 4.5 (95%CI 2.5 – 8.0) for
having an oronasal compared to either a nasal or nasal pillow mask.
Residual median AHI was higher for oronasal masks (13.0/hr) than for
nasal (7.4/hr) and nasal pillows (7.5/hr), P < 0.001 (Kruskal-Wallis
test).
Discussion: Compared to nasal and nasal pillow masks, oronasal masks
were associated with significantly higher CPAP pressures (particularly
pressures > 14 cmH2O) and inferior control of OSA. Further research is
required to explore mechanisms underlying this finding, and clinicians
should attempt to utilise nasal mask interfaces where possible.
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OBJECTIVE COMPLIANCE AND HEAD POSITION
MONITORING OF MANDIBULAR ADVANCEMENT
SPLINT THERAPY FOR SLEEP-DISORDERED
BREATHING- A PRELIMINARY INVESTIGATION
JOACHIM NGIAM
The University of Sydney, NSW, Australia

Mandibular Advancement Splints (MAS) are oral devices that are worn
intra-orally during sleep to protrude and hold the mandible forward.
They are a viable treatment alternative to CPAP as they are less cum-
bersome and more user-friendly. Compliance of MAS therapy has pre-
viously been subjectively quantified. There have been few studies that

objectively quantify MAS compliance. Moreover, although sleep posi-
tion has been documented to affect OSA severity, there is little data
regarding head position with MAS in situ during sleep. This is an initial
investigation of objective quantification of MAS compliance and head
position using a commercial microsensor embedded within the MAS.
Methods: 69 primary snorer and OSA patients undergoing MAS
therapy were fitted with a customised titratable MAS (SomnoDent
Classic). Embedded within the lower half of the two-piece MAS was a
thermo microsensor and accelerometer (DentiTrac, BRAEBON Medical
Corporation, Kanata, Ontario) which objectively measured MAS com-
pliance and head position during sleep. Patients were instructed to
titrate the MAS adopting a standardised protocol (0.3 mm advancement,
twice a week) to maximum comfortable advancement limit. Patients
returned at follow up whereby the data was read from the microsensor
through a base station reader.
Results: 69 patients (43 male) with snoring or OSA (AHI 21.7 ± 2.4/hr
(range 17–87/hr)) with BMI 28.3 ± 0.62 kg/m2 (range 20–45 kg/m2)
were included. All patients tolerated the DentiTrac microsensor. Positive
MAS compliance was defined as >4 hours of MAS use per day. At the
first reading, 39.0 ± 1.9 days (range 20–85 days), an overall objective
MAS compliance of 85.9 ± 1.8% (range 48–100 %) with mean 7.5 ± 0.1
hours (range 4.8–10.3 hours) of MAS use recorded. Head position was
89.9 ± 1.3 % (range 51–99%) non-supine during sleep.
Conclusions: Objective measurement of MAS compliance and head
position with Dentitrac microsensor embedded within the MAS is fea-
sible in the clinical setting. The MAS with microsensor appears to be
well tolerated by snoring and OSA patients. Preliminary findings
suggest excellent MAS compliance with head posture predominantly in
the non-supine position. Further research is ongoing to assess the
impact of therapeutic and patient perceived benefit on longer term MAS
compliance.
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NEW INSIGHTS INTO THE MECHANISMS OF
RESPIRATORY LOAD-INDUCED AROUSAL:
ROLE OF BREATH TIMING AND RESPIRATORY
LOAD COMPENSATION
JASON AMATOURY1, AMY JORDAN2, ANDREW WELLMAN3,
DAVID WHITE3, DANNY ECKERT1

1Neuroscience Research Australia (NeuRA), and the School of Medical
Sciences, University of New South Wales, Sydney, NSW, Australia,
2Institute for Breathing and Sleep, and Melbourne School of Physiological
Sciences, University of Melbourne, Melbourne, Victoria, Australia,
3Division of Sleep Medicine, Brigham and Women’s Hospital and Harvard
Medical School, Boston, MA, USA

Introduction: A threshold level of negative intrathoracic pressure gen-
erated during respiratory loading is believed to be the key trigger for
cortical arousal during sleep. If so, cortical arousals during airway
narrowing should coincide with inspiration, when negative intratho-
racic pressure swings are greatest. Accordingly, this study aimed to
determine when in the respiratory cycle respiratory-related arousals
typically occur. In addition, this study characterised the changes in
breathing (respiratory load compensation) and upper airway muscle
activity that occurred prior to respiratory-induced arousal.
Methods: Data were acquired in 62 subjects [16 controls, 46 OSA; age:
45 ± 12 (mean ± SD) yrs; BMI: 32.4 ± 6.8 kg/m2] who undertook a
standard sleep study and a detailed physiology study involving transient
CPAP reductions (ΔCPAP) from a holding pressure to induce cortical
arousals during NREM sleep. The proportion of arousals occurring
during inspiration was determined. Inspiratory & expiratory time (Ti,
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Te), respiratory rate (RR), minute ventilation (Vi) and peak genioglossus
EMG activity (EMGggPeak, %max) were measured for breaths 1 to 4
postΔCPAP (B1-B4) and during the immediate pre-arousal breath
(PreArB). Data are expressed as a change from the CPAP holding
pressure.
Results: ΔCPAP for controls vs. OSA were similar (6.0 ± 1.8 vs.
7.0 ± 2.2 cmH2O, P > 0.05). For the group, 61 ± 25% of arousals
occurred during inspiration, with similar proportions between controls
and OSA (P > 0.2). There was an immediate increase in RR (2.4 ± 2.3
breaths/min) and a decrease in Te (−0.6 ± 0.4 s) & Vi (−2.4 ± 2.2 L/
min) (all P < 0.01) following reductions in CPAP. Te decreased further
by PreArB (−0.9 ± 0.5 s, P < 0.01 vs. B1–4). Ti and EMGggPeak
increased progressively from B2 & B3 to PreArB (Ti = 0.4 ± 0.3 s and
EMGggPeak = 7.1 ± 8.5 %max; both P < 0.01 vs. preΔCPAP).
Conclusions: While arousals commonly occur during inspiration, a
large proportion also occurs during expiration, suggesting that there are
additional mechanisms other than intrathoracic pressure that contribute
to respiratory load-induced arousals. The changes in respiratory load
compensation during airway narrowing may result in a mismatch
between respiratory pattern generator output and respiratory afferent
feedback that could also contribute, at least in part, to respiratory
load-induced arousal. Supported by NeuroSleep NHMRC Centre of
Research Excellence & NIH.
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DAY-TO-DAY VARIABILITY AND BLUNTED
PERCEPTION OF HIGH NASAL RESISTANCE IN
PEOPLE WITH TETRAPLEGIA AND
OBSTRUCTIVE SLEEP APNOEA
NIRUPAMA WIJESURIYA1, CHAMINDA LEWIS1,2, JANE BUTLER1,2,
AMY JORDAN3,4, DAVID BERLOWITZ4,5, DANNY ECKERT1,2

1Neuroscience Research Australia, Sydney, Australia, 2University of New
South Walse, Sydney, Australia, 3University of Melbourne, Melbourne,
Australia, 4Institute of Breathing And Sleep, Austin Health, Melbourne,
Australia, 5Victorian Respiratory Support Service, Department of
Respiratory and Sleep Medicine, Austin Health, Melbourne, Australia

Introduction: Obstructive sleep apnoea (OSA) is common following
spinal cord injury (SCI), particularly in people with tetraplegia
(prevalence up to 74%). However, the pathophysiological factors medi-
ating increased risk of OSA after SCI are unclear. Altered autonomic
function and increased nasal resistance (NR) are common features of
tetraplegia. However, very few studies have objectively quantified NR in
people with SCI and the extent to which NR varies over time is not
known. Given that NR can contribute to sleep-disordered breathing, the
goals of this ongoing study are to compare NR and autonomic activity
over time between able-bodied controls and people with tetraplegia and
OSA.
Methods: To date, NR has been quantified on 4 separate days in 5
people with tetraplegia and OSA and 3 able-bodied controls. Awake NR
was quantified supine using anterior rhinomanometry (daily) and a
choanal pressure transducer (day 1 and day 4). Heart rate and perceived
NR (using a modified Borg scale) were also assessed at each visit.
Results: Preliminary findings indicate that average NR measured using
a choanal catheter is higher and more variable (higher SD) in people
with tetraplegia compared to able-bodied controls (8.6 ± 9.1 vs.
2.2 ± 1.2 cmH2O/L/s). The difference in NR between day 1 and day 4
was also higher in those with tetraplegia versus controls (87 ± 60 vs.
47 ± 39%). Daily anterior rhinomanometry also confirmed higher and
more variable NR in tetraplegia. Despite approximately four times
higher NR in tetraplegia, perceived NR was similar between groups

(1.1 ± 0.7 vs. 1.6 ± 1.3 Pa/cm3/s). Heart rate was lower in tetraplegia
compared to controls (53 ± 7 vs. 62 ± 8 bpm).
Discussion: Higher NR and lower heart rate are consistent with
impaired autonomic function following SCI. These findings also indi-
cate that there is substantial between day variability and blunted per-
ception of NR in tetraplegia. While data collection is ongoing, the
preliminary findings highlight the problem of elevated NR in people
with tetraplegia, and the importance of considering the effect of day-
to-day variability of nasal resistance when managing OSA in this
population.
Support: NHMRC (1065913).
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RESPIRATORY SENSATION DURING
WAKEFULNESS IS RELATED TO THE
RESPIRATORY AROUSAL THRESHOLD DURING
SLEEP IN OBSTRUCTIVE SLEEP APNOEA
JAYNE CARBERRY1,2, LAUREN FISHER1, SOPHIE CARTER1,2,
CHARLOTTE ROLLO1, JANE BUTLER1,2, DAVID MCKENZIE3,
DANNY ECKERT1,2

1Neuroscience Research Australia, Sydney, NSW, Australia, 2University of
New South Wales, Sydney, NSW, Australia, 3Department of Respiratory
and Sleep Medicine, Prince of Wales Hospital, Sydney, NSW, Australia

Introduction: Premature arousal from sleep during airway narrowing (a
low respiratory arousal threshold) is estimated to contribute to obstruc-
tive sleep apnoea (OSA) pathogenesis in ∼30% of all OSA patients.
Sedatives can promote breathing stability in OSA patients with a low
arousal threshold (0 to −15 cmH2O epiglottic pressure). However, many
OSA patients have high respiratory arousal thresholds (<−25 cmH2O
epiglottic pressure) in whom sedatives may worsen hypoxemia. Similar
to the respiratory arousal threshold during sleep, respiratory sensation
measured awake varies considerably between individuals. Whether res-
piratory sensation awake corresponds with an individual’s arousal
threshold during sleep is unknown. If so, simple respiratory sensation
measures during wakefulness may help inform which patients may
benefit from sedatives versus those in whom they should be avoided.
Aim: To determine if respiratory sensation during wakefulness corre-
sponds to the respiratory arousal threshold during sleep.
Methods: 31 OSA patients were instructed to breathe comfortably
through a nasal mask and breathing tube. Five inspiratory resistive loads
were added at random to the breathing circuit for a single breath. Each
load was presented 3 times. Participants rated the perceived magnitude
of each load using a Borg scale. Load magnitude was quantified as the
slope of the relationship between mask pressure and Borg score (ψ).
Prior to sleep participants were instrumented with EEG electrodes and
an epiglottic catheter to measure the arousal threshold during sleep.
Arousal threshold was quantified as the nadir epiglottic pressure
immediately prior to cortical arousal during respiratory events.
Results: Patients with a high (n = 9–35 ± 3 cmH20) arousal threshold
had significantly lower respiratory sensation to inspiratory resistive
loads during wakefulness compared to patients with low/moderate
(n = 22, −16 ± 1 cmH20) arousal thresholds (ψ 0.88 ± 0.12 vs.
0.39 ± 0.06 a.u, mean ± SEM, P = 0.006).
Conclusion: These findings indicate that wakefulness measures of res-
piratory sensation are related to the propensity to arouse to airway
narrowing during sleep. Simple measures of respiratory sensation com-
bined with routine clinical PSG measures may help to distinguish
between OSA patients with low versus high arousal threshold negating
the need for a sleep study with an epiglottic catheter. Support: NHMRC
(1042493)
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EFFECTS OF CHRONIC INTERMITTENT
HYPOXIA ON GENIOGLOSSUS CONTRACTILE
PROPERTIES AND INTERVENTIVE ROLE OF
ADIPONECTIN
XILONG ZHANG, NING DING
The First Affiliated Hospital with Nanjing Medical University, Nanjing,
China

Objectives: To investigate the effects of adiponectin (Ad) on
genioglossus contractile properties in rats with chronic intermittent
hypoxia(CIH).
Methods: Thirty-nine healthy male Wistar rats were randomly divided
into 3 groups, normal control (NC) group, CIH group and CIH+Ad
group with 13 rats in each. Rats in NC group were kept breathing
normal air, while rats in both CIH and CIH+Ad groups experienced the
same CIH environment (CIH 8 h/day for successive 35 days). Rats in
CIH+Ad group were given intravenous Ad supplement at the dosage of
10 μg twice a week for successive 5 weeks. Rats in the NC and CIH
groups were injected with normal saline as a control. After CIH expo-
sure, the levels of serum Ad and genioglossus contractile properties were
compared among different groups.
Results:
(1) Serum Ad level was significantly lower in CIH group than that in

NC group [(1210.32 ± 84.20)ng/ml, (2236.43 ± 117.72)ng/ml,
P < 0.01]. Serum Ad level in CIH+Ad group[(1843.80 ± 91.11)ng/
ml] was significantly higher than that in CIH group but lower than
that in NC group(all P < 0.01).

(2) Twitch tension, time to peak tension, half relaxation time and
tetanic tension were significantly lower in CIH group than those in
NC group(P < 0.01).Those contractile properties were improved in
CIH+Ad group (P < 0.05).

(3) Tetanic fatigue indexes of three groups were decreased more rapidly
in the first 20 seconds than those in the following 100 seconds.
Tetanic fatigue indexes in NC and CIH+Ad groups were signifi-
cantly higher than that in CIH group.

Conclusions: CIH could lead to hypoadiponectinemia, impaired
genioglossus contractile properties and decreased fatigue resistance in
rats. Such changes could be partially improved by supplement of
adiponectin.
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SINGLE-NIGHT MULTIPLE-SPLIT DIAGNOSTIC
AND THERAPY ASSESSMENT FOR TYPE II
RESPIRATORY FAILURE USING POSITIVE
AIRWAY PRESSURE AND SUPPLEMENTAL
OXYGEN
MARK JURISEVIC, THERESE FAULKNER, ANIL ROY,
IGOR NIKITINS, BRIAN SMITH
Ventilatory Failure Investigation and Treatment Service, Respiratory
Medicine Unit, The Queen Elizabeth Hospital, Adelaide, SA, Australia

Introduction: Type II Respiratory Failure patients requiring ongoing
Positive Airway Pressure (PAP) therapy ± supplemental oxygen (O2)
admitted to the Respiratory High Dependency Unit undergo an
in-laboratory single-night multiple-split sleep study that includes Diag-
nostic Polysomnography (PSG), manual titration of Continuous Positive
Airway Pressure (CPAP) and Non-Invasive Ventilation (NIV) using
Bi-level PAP ± supplemental O2. The aim of this study is to 1) determine
the efficacy of this protocol used to assess severity of disease and

effectiveness of PAP therapy in patients with acute or acute-on-chronic
Type II Respiratory Failure; 2) determine whether NIV is more effective
than CPAP in this setting; 3) assess effectiveness of long term therapy
and compliance.
Methods: A retrospective analysis was performed in patients that under-
went a Diagnostic study split to both CPAP and NIV (n = 16).
Mean ± SD is presented. Age (years) 62.4 ± 13.5; BMI 45.9 ± 14.4;
Arterial Blood Gas PaCO2 (pre-study mmHg) 65.5 ± 11.7; Arterial
Blood Gas PaO2 (pre-study mmHg) 54.3 ± 5.6; Diagnostic Apnoea-
Hypopnoea Index (AHI) 62.9 ± 44.1. Protocol effectiveness was deter-
mined by improvement in nocturnal O2 saturation, Transcutaneous
Carbon Dioxide (TcCO2) levels, AHI, rate of respiratory re-admissions
and compliance with therapy. Parameters were stratified by study com-
ponent. Statistical significance for PSG parameters was tested using
Repeated-measures ANOVA with post-hoc pair-wise comparisons.
Results: Optimal treatment outcome within a single night was achieved
in 81.3% of cases. NIV ± O2 was the most effective form of therapy,
recommended in 75.0% of cases. Oxygenation and CO2 levels benefit-
ted the most from NIV ± O2 showing a significant improvement
over Diagnostic and CPAP ± O2 study components. Average SpO2%
(NIV 87.7 ± 5.2 vs. CPAP 78.8 ± 11.8, p = 0.039); minimum
SpO2% (NIV 77.2 ± 10.4 vs. CPAP 67.9 ± 13.4, p = 0.036); average
TcCO2 (NIV 58.6 ± 7.0 vs. CPAP 65.6 ± 11.0, p = 0.007); minimum
TcCO2 (NIV 53.2 ± 6.0 vs. CPAP 61.5 ± 11.4, p = 0.007). NIV and
CPAP significantly improved AHI over Diagnostic (NIV 12.3 ± 16.2,
p = 0.001 vs. CPAP 17.1 ± 18.9, p = 0.005). Re-admission rate was
low with 71.4% of patients not re-presenting as respiratory related
admissions.
Conclusion: NIV ± O2 is highly effective in patients with acute or
acute-on-chronic Type II Respiratory Failure who require ongoing PAP
therapy. It is feasible to establish severity of disease and accurately
determine optimal PAP and O2 therapy settings within a single night
laboratory investigation; also demonstrating the effectiveness of a dedi-
cated laboratory co-located with the ward. This method optimises ini-
tiation on therapy to stabilise acutely unwell patients, expedites
discharge and can reduce hospital costs associated with prolonged
admissions and re-presentations.
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HYPERTENSION IS ASSOCIATED WITH
UNDIAGNOSED OBSTRUCTIVE SLEEP APNEA
(OSA) DURING RAPID EYE MOVEMENT (REM)
SLEEP IN A POPULATION COHORT OF MEN
SARAH APPLETON1, ANDREW VAKULIN2, CAROL LANG1,
GARY WITTERT1, ANNE TAYLOR1, DOUG MCEVOY2,
NICK ANTIC2, PETER CATCHESIDE2, ROBERT ADAMS1

1The University of Adelaide, SA, Australia, 2The Adelaide Institute of Sleep
Health, SA, Australia

Introduction: Evidence for a relationship between OSA and hyperten-
sion from clinic- and population-based studies is conflicting and the
clinical significance of OSA during REM sleep is uncertain. We exam-
ined the longitudinal association of hypertension with undiagnosed
OSA and OSA during REM sleep.
Methods: The Men Androgen Inflammation Lifestyle Environment and
Stress (MAILES) Study is a population-based biomedical cohort of men
aged ≥ 35 y in Adelaide, South Australia. At follow-up (2010–12, mean
56 months), 837 men without previously diagnosed OSA underwent
home-based full unattended polysomnography (Embletta X100). Of
these, 739 men recorded ≥30 min of REM sleep. Hypertension (systolic
≥140 mm Hg and/or diastolic ≥90 mm Hg or use of medication for
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hypertension) was identified at baseline and follow-up. Incident hyper-
tension was defined as hypertension at follow-up in men who were
normotensive and not on medication at baseline.
Results: Prevalent (63.8% c.f. 46.0%) and incident (34.5% c.f. 23.5%)
hypertension were significantly more common in men with OSA
[apnoea-hypopnea index (AHI) ≥ 10/h] compared to men without OSA.
In analyses adjusted for age, smoking, alcohol use, waist circumference,
and supine sleep position, moderate (AHI 20–29/h) and severe OSA
(AHI ≥ 30/h) were independently associated with prevalent hyperten-
sion only. REM AHI ≥ 30/h was significantly associated with prevalent
[odds ratio (OR): 2.75, 95% CI: 1.63–4.66] and incident hypertension
(2.36, 1.06–5.24) independent of Non-REM AHI. OSA during Non-
REM sleep was not associated with hypertension. In the subgroup with
Non-REM AHI < 10, REM AHI ≥ 20/h occurred in 20.6% (n = 79).
REM AHI ≥ 20/h was associated with prevalent (1.99, 1.09–3.62) but
not incident hypertension (1.94, 0.72–5.21, p = 0.18) Oxygen
desaturation index >16/h was also associated with prevalent (p < 0.05),
and incident hypertension (p = 0.067).
Conclusions: Men with severe REM OSA were significantly more likely
than those without OSA to have developed hypertension. CPAP therapy
that does not extend into later sleep cycles leaving REM OSA largely
untreated may have implications for the clinical management of hyper-
tension and outcomes of trials of CPAP for hypertension.
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AUTO-TITRATING CPAP AS A TOOL IN CPAP
INITIATION FOR CHILDREN
REBECCA MIHAI1, MOYA VANDELEUR3, MARGOT DAVEY1,2,3,
GILLIAN NIXON1,2,3

1Melbourne Children’s Sleep Centre, Melbourne, Victoria, Australia,
2Department of Paediatrics, Monash University, Melbourne, Victoria,
Australia, 3The Ritchie Centre, Hudson Institute of Medical Research,
Melbourne, Victoria, Australia

Background: The use of auto-titrating positive airway pressure
(autoPAP) for treatment of obstructive sleep apnoea (OSA) is well docu-
mented in the adult population. To date there have been limited studies
of autoPAP in children and only in attended settings. In our paediatric
sleep service, we have used autoPAP for the outpatient initiation of
continuous positive airway pressure (CPAP) therapy with the aim of
rapidly reaching an appropriate treatment pressure during initiation.
Fixed pressure CPAP is then prescribed based on the results of manual
CPAP titration polysomnography (PSG).
Aim: To examine which pressure parameters on the autoPAP compli-
ance download data were most useful to optimise the manual titration
study in a paediatric population.
Method: Retrospective review of all children who were initiated on
autoPAP in our tertiary sleep centre between January 2013 and March
2015. Results are given as mean ± SD.
Results: 38 children started CPAP, including 21 on autoPAP (Philips
Respironics RemStar Auto range 4.0 – 20.0 cmH2O). 18 children aged
12.7 ± 3.2 y (range 8–18 y) successfully started autoPAP therapy and
then underwent manual CPAP titration PSG. 16 children were fitted
with a full face mask and 2 with nasal masks. AutoPAP was used at home
prior to titration PSG for 47.4 ± 35.1 days (range 11–138 days). The
ORDI decreased from 24.3 ± 19.6/h before treatment to 3.3 ± 2.7/h
on CPAP during the titration study. Manual titration pressure
(9.3 ± 2.5 cmH2O; range: 6.0–15.0 cmH2O) was significantly higher
than the average device pressure ≤90% of time (autoPAP 90% pressure)
derived from autoPAP download (7.9 ± 1.4 cmH2O; range 5.3–
10.0 cmH20, p < 0.05), with mean difference of 1.4 ± 2.6 cmH2O.
APAP 90% pressure was equal to or lower than manual titration pressure

in 12/18 cases (67%). The mean difference between manual titration
and mean autoPAP pressure (6.0 ± 1.0 cmH2O; range 4.7–7.8 cmH2O)
was 3.3 (2.4)cmH2O, with the manual titration pressure greater than the
autoPAP mean pressure in all cases.
Conclusions: AutoPAP 90% pressure is close to but generally below the
manual titration pressure. To optimise manual CPAP titration PSG, it is
reasonable to start at the autoPAP mean pressure derived from compli-
ance download data, but the manual titration should at least reach the
autoPAP 90% pressure (average device pressure ≤90% of time).
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OVERNIGHT PULSE OXIMETRY AS A
SCREENING TOOL FOR SDB IN CHILDREN WITH
SPINA BIFIDA
MOYA VANDELEUR1,3, MARGOT DAVEY1,2,3, SABINE HENNEL4,
GILLIAN NIXON1,2,3

1Melbourne Children’s Sleep Centre, Monash Children’s Hospital, Clayton,
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Background: The prevalence of sleep-disordered breathing (SDB) in
children with spina bifida (SB) has not been well documented. Patients
with myelomeningocele (MM) and the Chiari 2 malformation (CM2) are
known to have abnormal respiratory control and the prevalence of
moderate to severe SDB in these patients may be as high as 20%. There
is little evidence however to guide screening for SDB in children with
SB.
Aim: To screen patients attending SB clinic in a tertiary paediatric
hospital for SDB using overnight pulse oximetry and to investigate risk
factors for abnormal oximetry.
Method: The study included all children regularly attending SB clinic
(age range 0–18 y) between January 2014 and May 2015. Children
currently on supplemental O2 or non-invasive ventilation (NIV) were
excluded (n = 2). SpO2 was measured for one night using pulse
oximetry (Masimo Rad-7 set at 2 sec averaging). Any clusters of
desaturation, frequent SpO2 dips or a baseline SpO2 <94% for >15 min
during the night was considered abnormal. Parents completed the Sleep
Disturbance Scale for children (SDSC) and OSA-18. Medical history was
reviewed. Data were analysed using descriptive statistics.
Results: 32/43 (74%) eligible patients agreed to undergo overnight
oximetry. Age range was 0.2–17.8 y (mean ± SD: 8.2 y ± 4.6). The
majority of patients (20) had a lumbar MM; 10 had sacral lesions and
only 1 had a thoracic MM (T12). Of those with available neuro-imaging;
20/30 had CM2. Regarding overnight oximetry; 4/32 were abnormal. 3
patients had clusters of desaturation with SpO2 nadir between 70–85%
and 1 had a 1-h period of lowered baseline. Follow up PSG showed
central sleep apnoea (CRDI 10.8/h) requiring treatment with supple-
mental O2 in 1 patient and REM-related hypoventilation in a 2nd (2
patients still awaiting PSG). Total SCSC and OSA-18 scores did not
discriminate those with an abnormal oximetry. All 6 patients with SDB
(including the 2 patients on NIV or O2) had CM2 whereas of those
patients with SB and normal oximetry 16/26 (62%) had CM2.
Conclusions: Using overnight pulse oximetry to screen for SDB in an
un-referred group of children with SB had a detection rate of 13% (4/32)
in a cohort with a less severe disease phenotype than previously studied
groups. This suggests that screening with oximetry may be a worthwhile
adjunct to routine sleep history-taking in children with SB.
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ALLERGIES AND DISEASE SEVERITY IN
CHILDHOOD NARCOLEPSY: PRELIMINARY
FINDINGS
SECIL AYDINOZ1, HUANG YU-SHU2, DAVID GOZAL3, CLARA O.
INOCENTE4, PATRICIA FRANCO4, LEILA KHEIRANDISH-GOZAL3

1GATA Haydarpasa Teaching Hospital, Uskudar, Istanbul, Turkey, 2Sleep
Center and Child Psychiatry Department, Chang Gung Memorial Hospital
and Chang Gung University, Taoyuan, Taiwan, 3Section of Pediatric Sleep
Medicine, Department of Pediatrics, Pritzker School of Medicine, Biological
Sciences Division, The University of Chicago, Chicago, IL, USA,
4Integrative Physiology of Brain Arousal System, CRNL, INSERM-U1028,
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Introduction: Narcolepsy frequently begins in childhood, and is char-
acterized by excessive daytime sleepiness, with the presence of cataplexy
reflecting a more severe phenotype. Narcolepsy may result from genetic
predisposition involving deregulation of immune pathways, particularly
involving T helper 2 cells (Th2). Increased activation of Th2 cells is
usually manifested as allergic conditions such as rhinitis, atopic derma-
titis, and asthma. We hypothesized that the presence of allergic condi-
tions indicative of increased Th2 balance may dampen the severity of the
phenotype in children with narcolepsy.
Methods: A retrospective chart review of childhood narcolepsy patients
was conducted at three major paediatric sleep centres. Patients were
divided into those with narcolepsy without cataplexy (NC-) and narco-
lepsy with cataplexy (NC+). Demographics, polysomnographic and
Multiple Sleep Latency Test data, and extraction of information on the
presence of allergic diseases such allergic rhinitis, atopic dermatitis, and
asthma was performed.
Results: There were 468 children identified, with 193 children in NC-
group and 275 patients in the NC+ group. Overall, NC+ children were
significantly younger, had higher body mass index, and had shorter
mean sleep latencies and increased sleep onset rapid eye movement
events. The frequency of allergic conditions, particularly asthma and
allergic rhinitis, was markedly lower in NC+ (58/275) compared to NC-
patients (94/193; P < 0.0001).
Conclusions: Involvement of the immune system plays an important
role in the pathophysiology of narcolepsy. Current findings further
suggest that an increased shift toward Th2, as indicated by the presence
of allergic conditions, may modulate the severity of the phenotype in
childhood narcolepsy, and reduce the prevalence of cataplexy in these
patients.
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PARENT KNOWLEDGE ABOUT CHILD SLEEP:
CHILD SLEEP PRACTICES AND SLEEP
PROBLEMS IN A HOSPITAL POPULATION
PHILIPPA MCDOWALL1, ANGELA CAMPBELL2,1, DAWN ELDER1
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Wellington, New Zealand

Introduction: Parent knowledge of children’s sleep varies with parent
demographics including education and income. We investigated how
parent knowledge about child sleep related to parent report of sleep
practices and sleep problems in a pilot sample of parents of children
attending hospital inpatient and day wards.
Methods: 115 parents/primary caregivers of children aged 2–12 years
completed a survey of parent-knowledge about child sleep, estimated
sleep needs, parent report of child bedtime, wake time, and sleep

latency (used to calculate sleep duration), and the Children’s Sleep
Habits Questionnaire (CSHQ).
Results: Parent knowledge was not associated with the age of the index
child. However, the accuracy of parent estimations of child sleep needs
differed by child age, with the percentage of parents “within” sleep
recommendations decreasing: 83% for children age 2–3, 43% for chil-
dren age 6–12. Older children were more likely to have later bedtimes
(rs = 0.55, p < 0.01, rs

2 = 0.30), longer sleep latencies (rs = 0.19,
p < 0.05, rs

2 = 0.04), shorter sleep durations (r = −0.68, p < 0.01,
rs

2 = 0.46), and fewer sleep problems reported on the CSHQ (rs = −.026,
p < 0.01, rs

2 = 0.07). Therefore child age was included as a covariate in
analyses. Greater parent knowledge of child sleep was associated with
earlier bedtimes (pr = −0.25, p < 0.01, rs

2 = 0.06), but not significantly
associated with sleep latency (prs = −0.16, p > 0.05), sleep duration
(prs = 0.12, p > 0.05) or sleep problems (prs = −0.13, p > 0.05). Chil-
dren of parents who underestimated sleep needs had later bedtimes
(F(3,111) = 4.76, p < .05) and wake times (F(3,111) = 3.31, p < .05);
children of parents who overestimated and underestimated sleep needs
had longer sleep latencies (F(3,111) = 9.19, p < .01). Children whose
parents estimations were within recommendations appeared to have
longer total sleep durations and fewer sleep problems reported on the
CSHQ compared to parents who over- or underestimated sleep needs;
however these findings were not statistically significant in this small
sample (p’s = 0.10).
Discussion: Parents with more accurate and realistic expectations for
their child’s sleep reported healthier sleep practices, illustrating the
importance of health initiatives that provide parents with accurate infor-
mation about child sleep.
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EEG SPECTRAL CHANGES ASSOCIATED WITH
SPONTANEOUS AROUSALS IN NREM SLEEP IN
CHILDREN WITH UPPER AIRWAY OBSTRUCTION
BEFORE AND AFTER ADENOTONSILLECTOMY
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MATHIAS BAUMERT1, DAVID SAINT1, YVONNE PAMULA2,
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Respiratory and Sleep Medicine, Children, Youth and Women’s Health
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Background: Children with upper airway obstruction (UAO) have frag-
mented sleep due to the occurrence of abnormal respiratory events that
are often accompanied by arousal. However, children with UAO do not
demonstrate the same degree of sleep fragmentation as seen in adults
with UAO and this may be due to the modification of arousal response
in order to preserve sleep integrity. Hypothesis: Children with UAO
have an altered EEG arousal spectral profile compared to controls. These
differences will be reduced or removed following treatment.
Methods: 87 pre-pubertal children aged 3.0 to 12.9 years underwent
two sessions of overnight PSG and neurocognitive testing 6 months
apart. Children with a clinical diagnosis of UAO were given
adenotonsillectomy following the first PSG. Subjects were divided into
three groups for analysis: non-snoring controls (RDI = 0; n = 45), very
mild UAO (RDI < 1; n = 23) and children with moderate to severe UAO
(RDI > 1; n = 19). Fast Fourier Transform was performed over the 10
seconds prior to and following each arousal. Mean relative power was
calculated. Power was compared between groups and between studies
using a repeated measures analysis and was also correlated with
neurocognitive performance.
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Results: Prior to treatment, both groups of children with UAO dis-
played lower power in the alpha band pre- and post-arousal, and lower
sigma power pre- and post-arousal compared to control children
(p < 0.05). Following treatment, children with more severe UAO had
increased power surrounding arousals, whereas children with very mild
UAO remained unchanged. For children with UAO, at both time-points,
power in these bands correlated negatively with some neurocognitive
performance measures (p < 0.05).
Conclusion: Children with UAO showed a decrease in higher frequency
EEG power. This power decrease suggests a blunted arousal response for
the purposes of preserving sleep macrostructure with increased sleep
disruption, but may come at the cost of reduced daytime neurocognitive
function. A further implication is that, at least by these measures,
treating children with very mild UAO by adenotonsilectomy had
no detectable effect on the underlying pathology or neurocognitive
performance.
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ASSOCIATIONS BETWEEN SLOW WAVE
ACTIVITY, COGNITION AND BEHAVIOUR IN
CHILDREN FOLLOWING RESOLUTION OF SLEEP
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AIDAN WEICHARD1,3, LISA WALTER1,3, SAMANTHA HOLLIS1,3,
GILLIAN NIXON2,3, MARGOT DAVEY2,3, ROSEMARY HORNE1,3,
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Melbourne, Victoria, Australia, 2Melbourne Children’s Sleep Centre –
Monash Children’s Hospital, Melbourne, Victoria, Australia, 3Monash
University – Department of Paediatrics, Melbourne, Victoria, Australia

Introduction: Dissipation of slow wave activity (SWA) over the night is
impaired in children with sleep disordered breathing (SDB), suggesting
that the restorative function of sleep is not being met. This may
provide a possible explanation as to why equivalent cognitive and
behavioural deficits are seen in all severities of SDB. This study aimed to
examine whether resolution of SDB resulted in normalisation of SWA
dissipation when compared to non-snoring controls and whether any
changes were associated with improved neurocognitive and behavioural
outcomes.
Method: Children (3–5 y) diagnosed with SDB and age-matched non-
snoring control children were followed-up 3-years after a baseline study
(6–8 y). At follow-up, children were categorised according to resolution
of SDB (Control, N = 13; Resolved, N = 15; Unresolved, N = 14). Reso-
lution was defined as obstructive apnoea hypopnoea index (OAHI) ≤ 1
and an absence of snoring on parent-report and PSG. Behaviour and
neurocognition were assessed at both time points. SWA was analysed
using power spectral analysis across the first four NREM periods,
defined as consecutive 30 second epochs of N2 or N3 lasting >15 min,
terminated by 5 min of wake or 1 epoch of REM. Greater SWA in the
first NREM period reflects greater sleepiness, whilst increased SWA in
the last NREM period indicates less restorative sleep. The association
between changes in SWA and neurocognitive and behavioural outcomes
was determined with mixed model analyses controlling for age.
Results: There was no change in SWA over time and no differences
between groups, regardless of resolution. An increase in SWA in the
fourth NREM period predicted a positive change in Verbal IQ (β = 0.05,
p = 0.005). A decrease in SWA in the first NREMP period (β = −0.04,
p = 0.002) and a decrease in OAHI (β = −2.2, p = 0.022) predicted
improvements in comprehension of instructions, a measure of sustained
attention. An increase in SWA in the first NREM period also predicted
worsening of externalising behaviour (β = 0.02, p = 0.039).

Discussion: This study suggests that resolution of SDB is not associated
with changes in SWA. Decreases in SWA in the first NREM period were
associated with improvements in some cognitive and behavioural out-
comes, suggesting that irrespective of disease, children whose qualita-
tive sleepiness improves have improved attention and reduced
externalising behaviours.
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THE EFFECT OF BDNF GENOTYPE ON STROOP
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Accumulating evidence points to a genetic contribution to explain indi-
vidual vulnerability to sleep loss. Recently the Brain Derived
Neurotrophic Factor (BDNF) gene, which contains a functional poly-
morphism that causes a Valine (Val) to Methionine (Met) amino acid
substitution, has become a gene of interest. Individuals with a Val/Met
genotype are more at risk of cognitive dysfunction. Importantly these
differences in cognitive outcomes can be exacerbated by a stressor such
as sleep deprivation.

Therefore, our aim was to investigate whether Met allele carriers are
more vulnerable to the effects of executive dysfunction during sleep
loss, as measured by the Stroop colour-naming task. Participants
included 30 young healthy adults, 18 Val/Val homozygotes and 12 Val/
Met heterozygotes. Participants were studied in a 30-hour constant
routine protocol during which they remained awake in constant condi-
tions and performed the Stoop colour-naming task every two hours. The
version of the Stroop used for this study had three trial types- congruent
(text and colour matched), incongruent (mismatch between text and
colour) and neutral (coloured XXXXs) and required participants to
name the colour of the text for each trial.

For all three trial types Met allele carriers made more errors. For
congruent and neutral trials both genotypes displayed similar reaction
times. For incongruent trials, however, Met allele carriers took longer to
respond than the Val/Val homozygotes. Our data suggests that Met allele
carriers sacrificed speed for accuracy when required to inhibit the
prepotent response of automatically reading the word.

These results suggest that BDNF genotype may be an indicator of
vulnerability to executive dysfunction during sleep loss.
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QUANTITATIVE EEG ANALYSIS AROUND SLEEP
ONSET REVEALS DIFFERENCES BETWEEN
OBJECTIVELY DEFINED INSOMNIA GROUPS
ANNA MULLINS1,2, DELWYN BARTLETT1, JONG-WON KIM1,
NATHANIEL MARSHALL2, CHRIS MILLER1, CHRIS GORDON2,
RONALD GRUNSTEIN1
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Introduction: Using quantitative EEG analysis (qEEG), fast frequency
EEG power during sleep is increased, supporting a state of cortical
hyperarousal which is theorised to contribute to the pathophysiology of
insomnia. Sleep onset period is conventionally scored as a discreet event
despite being a continuous and dynamic process. The use of qEEG
facilitates a more detailed examination of the sleep onset period in this
group.
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Methods: 93 patients with Insomnia Disorder (DSM-V; ISI 17.3 (4.8))
in a clinical insomnia sample underwent all night PSG. Mean relative
power at C3 was calculated by qEEG analysis at 1 minute intervals
for 10 minutes before and after AASM defined sleep onset for delta
(0.5–4.5 Hz), theta (4.5–8 Hz), alpha (8–12 Hz), sigma (12–15 Hz)
and beta (15–32 Hz) frequencies. Two insomnia groups were found
via hierarchical cluster analysis around total sleep time (TST), wake
after sleep onset (WASO) and sleep onset latency (SOL) measures.
Groups were defined as long sleepers (N 58; F 64%; mean age 38) and
short sleepers (N 35; F 63%; mean age 45). These groups were com-
pared for differences in spectral EEG power across the sleep onset
period using linear mixed model analysis with Bonferroni post hoc
comparisons.
Results: Mean relative power was significantly different between long
and short sleepers before sleep onset for delta (p = 0.02), theta
(p < 0.01), and sigma (p < 0.03) frequencies. Significant differences
were also found after sleep onset for delta (p < 0.04), theta (p = 0.03),
sigma (p < 0.03) and beta (p < 0.04) frequencies.
Discussion: The difference in EEG activity between these two insomnia
groups suggests altered qEEG profiles around sleep onset and may
reflect differences in cortical activation during sleep initiation. Future
research could examine if other physiological signals (HR, temperature)
are similarly perturbed, which may explain hyperarousal differences
between short and longer sleeper insomnia.
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THE USE OF BRIEF DAYTIME NAPS IN THE
BEHAVIOURAL TREATMENT OF CHRONIC
PRIMARY INSOMNIA
LUCY GRAHAM, NICOLE LOVATO, LEON LACK
Flinders University, Adelaide, SA, Australia

Introduction: Sleep Restriction Therapy (SRT) has consistently shown
therapeutic benefits to insomnia sufferers, however results are consid-
ered sub-optimal due to low adherence rates. SRT works by restricting
the insomniac’s time in bed which is thought to strengthen the homeo-
static drive for sleep. Bedtime restrictions can initially cause increased
daytime sleepiness which in turn may reduce patient adherence.
Modafinil has been used to offset this sleepiness with increased thera-
peutic benefits for insomnia treatment. An alternative proposal is to use
brief daytime naps. Despite the general recommendation to avoid
daytime napping, brief naps can alleviate daytime sleepiness without
interfering with nocturnal sleep and may increase adherence to SRT and
maximize treatment outcomes.
Methods: Thirteen primary chronic insomniacs were recruited and
randomly allocated to receive SRT with or without brief daytime naps
recommended. Those in the napping condition were instructed to nap
for no longer than 20 minutes and not nap after 5pm. All participants
completed two weeks of baseline and post treatment measures brack-
eting three weekly group sessions of SRT.
Results: Improvements were shown in all sleep and daytime function-
ing measures post treatment. However, there were no group main effects
or interaction effect between group and time. These results provide
further support of SRT as an effective treatment of insomnia even in this
brief, group format.
Despite recommendations for brief naps very few participants in the
napping group reported daytime napping. The average reported
daytime sleepiness was not excessive at baseline and increased less than
two points on the Epworth Sleepiness Scale in the first week of SRT.
Thereafter it decreased. Retrospective reports suggested that the partici-
pants were usually too busy and not sufficiently sleepy to be motivated
to take naps during the day. They also identified that the period of

maximum sleepiness was during the late evening just before allowed
bedtime when napping was not permitted.
Conclusion: Further research should focus on the effects of brief
evening napping within SRT or alternate strategies to alleviate evening
sleepiness and increase compliance.
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CIRCADIAN TAU DIFFERENCES IN BIOLOGICAL,
BEHAVIOURAL AND SLEEPINESS RHYTHMS IN
DELAYED SLEEP-WAKE PHASE DISORDER AND
NON-24-HOUR SLEEP-WAKE DISORDER
PATIENTS
GORICA MICIC, NICOLE LOVATO, MICHAEL GRADISAR,
LEON LACK
Flinders University of South Australia, Adelaide, South Australia, Australia

Introduction: In this study we investigated sleepiness and behavioural
rhythm period lengths (i.e., taus) of Delayed Sleep Phase Disorder
(DSPD), Non-24-hour Sleep-Wake Disorder patients and healthy
control sleepers. The aim was to explore if behavioural rhythms, in
addition to the physiological circadian rhythms, may be contributing to
misalignments of sleep timing symptomatic of DSPD and non-24.
Methods: Twenty-six DSPD participants who met diagnostic criteria
(17m, 9f, age: 21.85 ± 4.97 years) and 18 controls (10m, 8f, age:
23.72 ± 5.10 years) participated in an 80-hour modified constant
routine. Additionally, 4 full-sighted patients (3m, 1f, age: 25.75 ± 4.99
years) were diagnosed with non-24 and included as a discrete study
group. A forced-desynchrony ultradian protocol of 1-hour ‘days’ in dim
light, controlled conditions alternated 20-minute sleep opportunities
with 40-minute enforced wakefulness. Subjective sleepiness ratings
were recorded prior to every sleep opportunity and median reaction
time was measured hourly, 20-min into intervals of enforced wakeful-
ness. Sleep onset latency was derived from 20-minute sleep opportu-
nities to quantify hourly objective sleepiness. Rhythm data was curved
using the 2-component cosine model.
Results: DSPD and non-24 patients had significantly longer melatonin
and temperature taus compared to controls. Additionally, DSPD patients
(M = 24.42 h ± 0.92 h) had longer subjective sleepiness rhythm taus
compared to the controls (M = 23.81 h ± 0.92, p = .03), and non-24
patients (M = 24.00 h ± 0.83 h, p = .39), F(2,47) = 2.45, p = .09. Differ-
ences between DSPD and controls were of a moderate effect size accord-
ing to Cohen’s criteria, d = 0.65. Furthermore, DSPD patients showed a
longer interval between maximum and minimum feelings of sleepiness,
while reaction speed and objective sleepiness rhythms did not show tau
differences between groups.
Discussion: Feelings of sleepiness tend to build up differently and cycle
significantly slower in DSPD patients compared to control sleepers and
non-24. Results suggest this component could contribute to the sleep
and thus biological rhythm delays in DSPD. Therefore, both cognitive
and behavioural treatment approaches may be necessary for successful
long-term outcomes.
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Whilst the underlying mechanism of Delayed Sleep Phase Disorder
(DSPD) is a delay in the timing of the endogenous circadian pacemaker,
circadian phase measurement is not a requirement of diagnosis and
therefore many individuals without a delay in endogenous circadian
rhythms are misclassified as DSPD. Current diagnostic criteria rely
exclusively on self-report sleep-wake information, making it difficult to
determine the presence and extent of circadian phase misalignment,
often leading to suboptimal management or mistimed treatment. This
study aimed to compare subjective sleep-wake characteristics in DSPD
patients with and without circadian phase delay relative to desired
bedtime (i.e., circadian vs. non-circadian DSPD). Circadian DSPD was
defined as salivary dim light melatonin onset (DLMO) occurring at or
after desired bedtime and non-circadian DSPD was defined as DLMO
occurring before desired bedtime. A total of 185 participants who met
diagnostic criteria for DSPD undertook 7 days of sleep-wake monitoring
via sleep diaries and actigraphy, followed by one 8-hour laboratory visit
during which salivary DLMO was assessed. DLMO and desired sleep
times were used to classify participants’ DSPD etiology as circadian
(n = 118; 61M; 28.8 ± 9.7 y) or non-circadian (n = 67; 30M;
31.9 ± 12.2 y). Self-reported habitual bedtime on work nights was not
significantly different between groups, (p = 0.691), but a near signifi-
cant trend was found toward later wake time in the circadian phenotype
on work days (p = 0.062). On non-work nights a near significant trend
toward later bedtime in the non-circadian phenotype was shown
(p = 0.065, two-tailed), but the circadian phenotype woke significantly
later on non-work days (p < .001). These results suggest that restric-
tions on sleep-wake behaviours engendered by the need to meet work/
school obligations on work or school nights may mask the endogenous
sleep-wake cycle, making it misleading in the diagnosis of DSPD.
Assessing sleep-wake behaviour of DSPD patients on work and non-
work nights separately may provide useful information but ultimately,
measures of circadian phase are required to support a correct diagnosis
and management of treatment.

Supported by NHMRC project grant #1031513 and Philips Respironics
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SLEEP DIFFICULTIES AND INCREASED
NIGHT-TO-NIGHT VARIABILITY IN MYALGIC
ENCEPHALOMYELITIS/CHRONIC FATIGUE
SYNDROME: OBJECTIVE AND SUBJECTIVE
FINDINGS
CATHERINE STEVENS, DOROTHY BRUCK
Victoria University, Melbourne, Australia

Introduction: Although sleep dysfunction is a prominent feature in the
subjective experience of Myalgic Encephalomyelitis/Chronic Fatigue
Syndrome (ME/CFS), no consistent abnormalities in sleep have been
identified using polysomnography or actigraphy. Studies using
actigraphy in ME/CFS have focused primarily on diurnal activity and
circadian rhythm disturbances rather than sleep parameters such as
sleep onset latency and wake after sleep onset. Further, there appears to
be no published research comparing subjective measures of these
parameters between ME/CFS and controls, nor publications investigat-
ing night-to-night variability of sleep in ME/CFS (a common complaint).
This research addressed significant gaps in the literature by examining
the subjective and objective sleep of people with ME/CFS in comparison
to healthy controls over 7 nights.
Methods: Participants consisted of 16 individuals with diagnosed
ME/CFS and 16 healthy controls matched for age and sex who were
self-reported good sleepers. Participants wore a wrist actiwatch, kept a
sleep diary, and provided subjective sleep ratings over 7 nights.
Results: Individuals with ME/CFS experienced objectively longer sleep
onset latency and duration of wake after sleep onset, more fragmented
sleep, and lower sleep efficiency than controls, with no difference in
total sleep time. They also reported longer subjective sleep onset latency
and duration of wake after sleep onset, and lower sleep efficiency, with
no difference in total sleep time. The ME/CFS group also reported
poorer sleep quality and feeling less rested after sleep. ME/CFS partici-
pants experienced greater variability over the seven night assessment
period in actigraphic total sleep time, sleep efficiency and duration of
wake after sleep onset, and greater variability of subjective sleep effi-
ciency and feeling rested than controls.
Discussion: This is the first study to show actigraphic differ-
ences in sleep in ME/CFS compared to self-reported good sleepers
and greater variability across 7 nights. From a clinical perspective
this highlights the importance of including sleep assessment and the
treatment of sleep problems in this population as part of a holistic
management plan.
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INSOMNIA, MOOD AND CIRCADIAN RHYTHM –
WHAT PRECEDES WHAT?
DELWYN BARTLETT1,2

1University of Sydney Central Clinical School, Sydney, Australia, 2Woolcock
Institute of Medical Research, Glebe, Australia

Sleep is a building block essential for our physical and mental wellbeing,
potentially providing a period of restoration but also a time when we do
not have to think, feel or act. The onset of insomnia results in at least
partial night time wakefulness and often accompanied by sleep anxiety,
hypervigilance and hyperarousal. Left untreated an individual has an
increased risk of developing depression as there is now evidence
of a strong bi-directional relationship between insomnia and depression
in an 11 year prospective study. Both of these disorders need to be
treated.
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In addition it is estimated that 10% of individuals presenting to their
GP’s with insomnia have a circadian rhythm disorder where there sleep
in terms of staging and length is normal but out of synchronisation with
their environment.

These three disorders could be on parallel pathways but it is more
likely that they interact and are often extensions of the same pathway.
Recognition and diagnosis of these disorders is of paramount impor-
tance in order to instigate effective treatment and good clinical out-
comes. Underlying mechanisms will also be briefly explored in view of
the current literature.
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EARLY DETECTION OF NOCTURNAL
HYPOVENTILATION IN DUCHENNE
MUSCULAR DYSTROPHY
MARY ROBERTS1,3, ANNE-MARIE GIBSON1, JOHN MASSIE2,1,
ANDREW KORNBERG2,1, MONIQUE RYAN2,1, SARATH
RANGANATHAN2,1, COLIN ROBERTSON2,1, MANDIE GRIFFITHS2,1

1Murdoch Childrens Research Institute, Melbourne, Victoria, Australia,
2Royal Children’s Hospital, Melbourne, Victoria, Australia, 3University of
Melbourne, Melbourne, Victoria, Australia

Introduction: Most deaths in Duchenne muscular dystrophy (DMD)
result from respiratory failure, the onset of which is heralded by devel-
opment of nocturnal hypoventilation (NH). Prediction of onset of NH in
DMD is difficult: daytime symptoms are absent in a significant number
of patients. The only definitive means of identification of NH is by
polysomnography (PSG), which is costly and time consuming. This
prospective study of children with DMD aimed to better characterise
daytime clinical predictors of NH.
Methods: This was a single-centre study. Boys aged 10–16 years, fol-
lowed in a tertiary neuromuscular clinic for management of DMD were
identified. Subjects were excluded if they had previously been diag-
nosed with NH. Clinical data collected included forced vital capacity
(FVC), cough peak flow (CPF), sniff nasal inspiratory pressure (SNIP)
and polysomnography parameters. The primary objective was to
describe daytime predictors of the onset of NH, defined on PSG by the
presence of transcutaneous CO2 > 50 mmHg for >25% of total sleep
time.
Results: 20 of 51 ascertained agreed to participate. 18 participants have
done one PSG and 10 have completed their second. At their second
PSG, participants showed a decline in most values but no clinical or PSG
evidence of NH. Results reported as Median (IQR). Initially participants
were age 14(3) years and then 16(4) years at their second. FVC went
from 64(48) to 58(46) % predicted. SNIP increased from 58(31) to
64(37) cmH2O. CPF also increased from 209(87) to 300(61) L/min.
PSG showed RDI remained relatively unchanged from 7(7) to 8(5) /hr of
total sleep time and most events were obstructive 5(8) to 6(10) /hr.
However RDI in REM sleep rose from 14(36) to 21(29) /hr. The Sp02
nadir remained unchanged at 91(6) % and there was little change in the
average rise of PtcCO2 in REM, 0.7(1.1) to 0.6 (3)mmHg.
Conclusion: This longitudinal study is ongoing. Serial studies will,
hopefully, identify daytime predictors of nocturnal hypoventilation.
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DELAYED BRACHIAL ARTERY DILATION
RESPONSE AND INCREASED RESTING BLOOD
FLOW VELOCITY IN YOUNG CHILDREN WITH
MILD UPPER AIRWAY OBSTRUCTION
ANNA KONTOS1, DECLAN KENNEDY1,2, JAMES MARTIN2, KURT
LUSHINGTON3, YVONNNE PAMULA2, JENNIFER COUPER1,2,
MATHIAS BAUMERT1, SCOTT WILLOUGHBY1, ROGER GENT1

1Robinson Institute, University of Adelaide, Adelaide, South Australia,
Australia, 2Women’s and Children’s Hospital, North Adelaide, South
Australia, Australia, 3University of South Australia, Magill, South
Australia, Australia

Introduction: To evaluate whether the vascular dysfunction detected in
adults with upper airway obstruction (UAO) is also evident in children
with snoring referred for evaluation of clinically suspected UAO.
Methods: This study compared flow mediated dilatation (FMD),
measured at the brachial artery, at rest and during hyperemic stress
between children who snore (n = 23; mean (SD) age = 7.51 (1.3)
years) and healthy, non-snoring children (n = 11; age = 8.0 (1.3) years).
Children with suspected obstructive sleep apnea (OSA) and healthy
non-snoring controls underwent overnight polysomnography (PSG).
Non-invasive FMD and brachial arterial blood flow velocity during
rest and hyperemia were subsequently measured by ultrasound imag-
ing using standard techniques. Resting and hyperemic velocity time
integral (area under the curve of mean systolic velocity x ejection
time), maximal dilation response (highest percentage difference from
baseline diameter) and the time taken to reach maximal dilation were
calculated.
Results: Children awaiting adenotonsillectomy compared to healthy
non-snoring control children had higher velocity time integrals at rest
(14 ± 3 vs 20 ± 8, p < 0.01) and during hyperemic stress (56 ± 6 vs
63 ± 13, p < 0.01) despite having only mild UAO on polysomnographic
assessment. Lower nadir oxygen saturation values during non-rapid eye
movement sleep were negatively associated with higher resting
(r = −0.58, p < 0.001) and hyperemic (r = −0.36, p < 05) velocity time
integrals. Maximal FMD dilatation response was not significantly differ-
ent between snoring and non-snoring groups but the estimated time to
reach maximal dilation was significantly delayed in children that snored
(60.7 ± 28.4 vs 39.2 ± 13.2, p < 0.05).
Discussion: Children with mild UAO showed increased blood flow
velocity at rest and during hyperemic stress suggesting altered cardio-
vascular and haemodynamic function. The delay in time to maximal
vessel dilatation in snoring children also suggests possible reduced
vascular compliance in response to hyperemic sheer stress. Mild UAO
appears to alter the peripheral vascular response in young children. The
long-term vascular implications of these changes in the growing child
are unknown and warrant further investigation.
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SUPPORTING INVASIVELY VENTILATED
CHILDREN IN THE COMMUNITY – WHAT CARE
IS ENOUGH?
CAROL WOOD, KELLY GRAY, KAREN WATERS
The Children’s Hospital at Westmead, Sydney, NSW, Australia

Background: In NSW, families receive government support through the
Children’s Home Ventilation Program (CHVP) for overnight carers only
if they require respiratory support via a tracheostomy for >16 hrs per
day. The objective of this study was to characterise the full range of
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children utilising respiratory support via tracheostomy in the home, and
the level of care-support the families are provided.
Methods: We retrospectively reviewed databases and medical records
from January 2004 to December 2014 to profile children who, following
insertion of a tracheostomy, required CPAP, Bi-level or full ventilation for
life support at the time of hospital discharge.
Results: 34 Children (20 male) received invasive respiratory support.
Twenty-five (73.5%) were still <5 yr of age and the majority (56%) <1 yr
of age when therapy via tracheostomy commenced. The initial hospital
stay included an average 153 PICU days (range 6–827 days) then 200
ward days (range 9–932 days) before discharge. Nineteen children
(55.9%) received overnight carers in the home through CHVP while 12
(35.3%) received equipment and consumables but no carer support.
Three (8.8%) were declined carers despite requiring >16 hr ventilation
per day because they had conditions deemed life-limiting, one of whom
died after 6 yr on support, while 2 continue on support 2 yr later. Three
others use invasive ventilator support in the home did not qualify for
carers or equipment because support they require (for airway malacia)
does not meet programme guidelines. Amongst 14 children (41.1%)
who continue to require invasive ventilator support, 8 (57%) have carers
through CHVP. Over 10 yr, 20 children came off our program: 12
(35.3%) children improved and discontinued respiratory support, 2
transitioned to adult services, 2 relocated, and 4 (11.8%) died. Two
deaths were in hospital after acute illnesses and 2 occurred at night,
while at home in families who did not have overnight carers.
Conclusion: Over a 10 year period, only 55.9% of children on respira-
tory support via tracheostomy qualified for overnight carers in the
home. The National Disability Insurance Scheme will change the
funding models across Australia but the impact on this vulnerable group
of children is yet to be established.
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OBJECTIVE MEASURE OF ADHERENCE TO
POSITIVE AIRWAY PRESSURE THERAPY IN AN
AUSTRALIAN PEDIATRIC COHORT
RITA MACHAALANI1,2, CARLA EVANS1, KAREN WATERS1,2

1University of Sydney, NSW, Australia, 2Childrens hospital at Westmead,
NSW, Australia

Objectives: To objectively measure adherence (compliance) and effec-
tiveness of CPAP and BiLevel pressure support in an Australian paedi-
atric population, and determine factors associated with compliance
outcomes.
Methods: All data was collected as part of routine clinical care in the
period from 2011–2013. Compliance with pressure-support therapy
was measured objectively from the PAP device and “adequate” compli-
ance was defined as ≥4 hours/night for 70% of days used. Effectiveness
of therapy was measured by polysomnography (PSG) data pre- and
post-PAP initiation. One year follow-up was conducted for compliance
on a subset of children.
Results: A total of 99 children were included in the study (44 BiLevel,
55 CPAP). Mean age and BMI z-score were 6.9 ± 5.5 yrs and 0.1 ± 2.0
for CPAP, and 9.8 ± 5.9 yrs and −0.5 ± 2.6 for BiLevel. 75% of CPAP
users and 91% of BiLevel users reached compliance during the study
period, with the mean hours of use (per night) being 6.8 ± 2.8 hr and
9.3 ± 3.6 hours, respectively. In the majority of cases, CPAP was used for
obstructive sleep apnoea (OSA) and BiLevel was used for nocturnal
(sleep-associated) hypoventilation. Overnight PSG demonstrated that
use of CPAP was associated with a >60% decrease in the apnea
hypopnea index (AHI, 24.9 ± 22.8 to 5.6 ± 6.7; p < 0.001) and
obstructive apnea hypopnea index (OAHI, 19.0 ± 18.4 to 2.4 ± 3.1;
p < 0.001). Use of BiLevel was associated with improved baseline O2

and CO2 (improvement in SpO2, 92.5 ± 5.4 to 95.5 ± 2.9; p = 0.001
and reduction in CO2, 50.0 ± 10.9 to 44.8 ± 7.6; p = 0.01). One year
follow-up on 18 CPAP users and 12 BiLevel users showed that adequate
compliance was still achieved in 67% of CPAP and 67% of Bilevel users.
Conclusions: In this Australian paediatric cohort, compliance with
BiLevel therapy was greater than for CPAP at baseline and at one year
follow-up. We found no specific risk to predict which patients would
fail to reach our compliance threshold.
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DEMOGRAPHIC RISK FACTORS FOR
OBSTRUCTIVE SLEEP APNOEA IN AUSTRALIAN
CHILDREN
KNARIK TAMANYAN1,3, LISA WALTER1,3, MARGOT DAVEY1,2,
GILLIAN NIXON1,2, ROSEMARY HORNE1,3, SARAH BIGGS1,3

1The Ritchie Centre, Hudson Institute of Medical Research, Melbourne,
Australia, 2Melbourne Children’s Sleep Centre, Monash Children’s, Monash
Medical Centre, Melbourne, Australia, 3Department of Paediatrics, Monash
University, Melbourne, Australia

Introduction: Obstructive sleep apnoea (OSA) occurs in 1–4% of chil-
dren and in other countries has been associated with a number of
clinical risk factors. However often OSA was determined by question-
naires, which are unable to accurately reflect severity of disease. This
study aimed to determine whether similar demographic or clinical
factors are associated with OSA severity in Australian children using
overnight polysomnography (PSG).
Methods: Demographic details and medical histories of 301 Australian
children (3–17 y) referred for assessment of OSA, were examined retro-
spectively. Children underwent overnight PSG and were classified as
having primary snoring (obstructive apnoea hypopnoea index
(OAHI) ≤ 1 event per hour; n = 150), mild obstructive sleep apnoea
(OSA; >1 OAHI ≤ 5 events per hour; n = 57), or moderate/severe (MS)
OSA (OAHI >5 events per hour; n = 64). Demographics and medical
histories were obtained by parental questionnaire to determine the
presence of certain risk factors: gender, ethnicity, body mass index
(BMI), asthma and/or allergic rhinitis, social-economic status (SES) and
parental smoking status (mother/father/both). Chi-square analyses were
used to compare the distribution of the clinical factors across the three
groups. Statistically significant clinical risk factors were subsequently
entered into logistic regression analysis.
Results: Ethnicity (non-Caucasian (n = 40) which included the follow-
ing ethnic backgrounds: Asian (n = 23), African (n = 3), Polynesian/
Maori (n = 2) and other (n = 12)), and paternal smoking were
significant risk factors for MS OSA (p = 0.009 and p = 0.018, respec-
tively). Non-Caucasians were a third more likely than Caucasians to
have MS OSA than primary snoring. Children with smoking fathers
were 44% more likely to have MS OSA than primary snoring compared
to those with non-smoking fathers. Gender, BMI, SES and history of
asthma and/or allergic rhinitis were not independent risk factors for
OSA severity.
Conclusion: In Australian children, non-Caucasian ethnicity and pater-
nal smoking are associated with an increased risk of PSG confirmed MS
OSA. In contrast to many other countries, obesity and SES were not
significant risk factors. The presence of these clinical parameters should
be taken into account when assessing children with suspected OSA.
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ASSOCIATIONS BETWEEN ADENOTONSILLAR
HYPERTROPHY, AGE AND OBESITY IN
CHILDREN WITH OBSTRUCTIVE SLEEP APNEA
MANILAL AICH1, SHARFUDDIN MAHMUD1, RAFIUL ALAM1,
S M KHORSHED MAZUMDER2

1Sir Salimullah Medical College & Mitford Hospital, Dhaka, Bangladesh,
2Holyfamily Red-crescent Medical College Hospital, Dhaka, Bangladesh

Associations Between Adenotonsillar Hypertrophy, Age, and Obesity in
Children with Obstructive Sleep Apnea
Objective: To investigate the contributions of adenoid and tonsil size to
childhood obstructive sleep apnea (OSA) and the interactions between
adenotonsillar hypertrophy, age, and obesity in children with OSA.
Methods: In total, 215 symptomatic patients were recruited. The
patients were assigned to four groups according to age: toddler (age
1–3), preschool (age 3–6), school (age 6–12), and adolescence (age
12–18). All subjects had tonsil size graded by otolaryngologists, adenoid
size determined on lateral radiographs (Fujioka method), and a full-
night polysomnography. The apnea-hypopnea index (AHI), adenoid
size, and tonsil size were compared in obese and non-obese children in
the four age groups.
Results: The AHI was positively related to tonsil grade (r = 0.33,
p < 0.001) and adenoid size (r = 0.24, p < 0.01) in all patients. Tonsil
grade was positively related to AHI in all four age groups. Adenoid size
was positively related to AHI in the toddler, preschool, school groups,
but not in the adolescent group (r = 0.11, p = 0.37). Tonsil grade and
adenoid size were both positively related to AHI in obese and non-obese
children.
Conclusions: Adenotonsillar hypertrophy and obesity are the major
determinants of OSA in children. However, the influence of adenoid size
decreases in adolescence.
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NOCTURNAL HYPOXIA IN HIGH ALTITUDE
NATIVE CHILDREN – INCOMPLETE
ADAPTATION IN CHILDREN WITH MIXED
ANCESTRY
CATHERINE HILL1,2, ANA BAYA3, JOHANNA GAVLAK2,4,
ANNETTE CARROLL5, KATE HEATHCOTE6, DAGMARA
DIMITRIOU7, VELINE L’ESPERANCE8, REBECCA WEBSTER9,
JOHN HOLLOWAY10, JAVIER VIRUES-ORTEGA11,
FENELLA KIRKHAM1,4, ALEXANDRA HOGAN12,13,
ROMOLA BUCKS14

1Division of Clinical Experimental Sciences, Faculty of Medicine, University
of Southampton, Southampton, Hampshire, UK, 2Southampton Children’s
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Universidad Privada de Santa Cruz de la Sierra, Santa Cruz, Bolivia,
4Neurosciences Unit, University College London Institute of Child Health,
London, UK, 5Sleep Disorders Unit, Canberra Hospital, Canberra, ACT,
Australia, 6Department of Otolaryngology, Poole General Hospital, Poole,
Dorset, UK, 7University College London, Institute of Education, London,
UK, 8Department of Primary Care and Population Health, Kings College
London, London, UK, 9Laboratory for Cancer Medicine, Harry Perkins
Institute of Medical Research and University of Western Australia Centre
for Medical Research, Nedlands, WA, Australia, 10Division of Human
Development and Health. Faculty of Medicine, University of Southampton,
Southampton, Hampshire, UK, 11School of Psychology, Faculty of Science,
The University of Auckland, Auckland, New Zealand, 12Cognitive
Neuroscience & Psychiatry, UCL Institute of Child Health, London, UK,
13Department of Anaesthetics, Whittington Hospital, London, UK, 14School
of Psychology, University of Western Australia, Crawley, WA, Australia

Introduction: Physiological adaptation to high altitude hypoxia may be
impaired in Andeans with significant European ancestry. The respiratory
‘burden’ of sleep may challenge impaired adaptation leading to relative,
nocturnal hypoxia. Nocturnal hypoxia in early development may have
life-long implications. We report developmental aspects of sleep related
breathing in high altitude, native children.
Methods: Diurnal and nocturnal oxyhaemoglobin saturation (SpO2)
was measured in 75 healthy Bolivian children aged 6 months to 17
years, native to low altitude (500 m), moderate high altitude (2500 m)
and high altitude (3700 m), 62 of whom had 5 hours of nocturnal
artefact-free data. Genetic ancestry was determined from DNA samples.
Results: Children had mixed ancestry (average composition 41.6%
European, 56.9% Native American, 1.5% African), with no significant
altitude differences. As predicted, diurnal SpO2 decreased across alti-
tudes, with a significant age by altitude interaction, such that infants had
the lowest diurnal values at high altitude. Novel findings include a
significant effect of both age and altitude on sleep-related fall in mean
nocturnal SpO2 and SpO2 stability. At high altitude there was a greater
drop in nocturnal SpO2 across all ages and an increase in SpO2 vari-
ability, compared to low altitude. These differences diminished with age.
Discussion: Physiological adaptation to HA living in native Andeans is
unlikely to compensate for the significant differences we observed
between diurnal and nocturnal SpO2, which were most marked in
infancy. This vulnerability to sleep-related hypoxia in early childhood
has life-span implications. Future studies should characterise the noc-
turnal respiratory physiology underpinning our observations.
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A SYSTEMATIC REVIEW OF THE USEFULNESS
OF PULSE TRANSIT TIME IN PAEDIATRIC
SLEEP STUDIES
LAURELLE SMITH, PATRICK DAWES, CARMEN LOBB,
BARBARA GALLAND
University of Otago, Dunedin, New Zealand

Introduction: Pulse Transit Time (PTT), although a relatively unex-
plored technique, has been used as an estimate of blood pressure
changes during sleep, and due to its non-invasive nature is becoming
increasingly common in studies involving children. PTT measures the
time taken for a pulse wave generated by ventricular contraction to
reach a peripheral site. As a surrogate measure of blood pressure, PTT is
commonly used in studies investigating arterial function, lung function
and in particular obstructive sleep apnoea (OSA). A systematic search of
the literature was conducted with the aim to review the usefulness of the
technique within paediatric sleep studies.
Methods: Four databases were searched for articles whose title, abstract
or keywords included reference to Pulse Transit Time and either Infant,
Child or Adolescent. All types of studies that used PTT as a diagnostic tool
during sleep in infants, children or adolescents were considered, includ-
ing case studies. Studies including children aged from birth to 18 years
were eligible for inclusion.
Results: The search yielded 425 articles, from which 26 full-text articles
met inclusion criteria and were included in the systematic review.
Twenty of those identified reported on OSA, three reported on other
clinical conditions, and three explored the relationship between PTT
and blood pressure. PTT was used alongside polysomnography (PSG) in
all studies included in this review.
Conclusion: All of the studies included in this review concluded that
PTT has the potential to be an invaluable tool in the development of
paediatric sleep research, especially in the diagnosis of respiratory-
related problems, and in the optimisation of treatments. In several
studies, PTT was seen to be as accurate as PSG in identifying respiratory
and arousal events in children. PTT offers a number of advantages: it is
simple to execute, cost-efficient to run, and well tolerated by children.
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HEART RATE VARIABILITY AND SLEEP IN
PRESCHOOL CHILDREN
ROSEMARY HORNE1,2, LAUREN NISBET1,2,
STEPHANIE YIALLOUROU1,2, SARAH BIGGS1,2,
GILLIAN NIXON1,2, LISA WALTER1,2

1Monash University, Melbourne, Australia, 2Hudson Institute of Medical
Research, Melbourne, Australia

Background: Reduced sleep duration and quality is associated with
increased cardiovascular risk and it is thought that the autonomic
nervous system could be the link. Heart rate variability (HRV) has been
widely used as a measure of assessing autonomic cardiovascular control.
Studies in both adults and school-aged children have shown that sub-
jects with sleep disordered breathing (SDB), which is associated with
adverse cardiovascular and daytime functioning outcomes, have lower
HRV. To date there have been no studies in pre-school children, when
the incidence of SDB peaks, on the relationship between HRV and sleep
quality and quantity.
Methods: 142 snoring children (aged 3–5 y) and 38 non-snoring con-
trols underwent overnight polysomnography (PSG). ECG was sampled
at 512 Hz and HRV analysis was performed in LabChart (7.2,

ADinstruments, Australia) in the frequency domain in two-minute
artifact–free bins of the same sleep stage. HRV comprised LF (0.04–0.15
Hz), HF (0.15–0.4 Hz), total power (≤0.4 Hz) and the LF/HF was
calculated as a measure of sympathovagal balance. In each child HRV
parameters were averaged for Wake before sleep onset, N2, N3 and REM
sleep. Regression analysis was used to correlate HRV parameters and
total sleep time (TST), sleep latency (SL) and sleep efficiency (SE).
Results: The groups did not differ in age or sex or heart rate averaged
over the entire sleep period. Usual sleep duration, as recorded by
parental sleep diary for 1 week prior to the PSG study was not different
between groups during the week or at weekends with children averag-
ing 10 h sleep per night. There were no significant relationships
between HRV and TST, SL or SE in the control group. In the group of
children with SDB there was a significant correlation between TST and
LF/HF in N2 (R = .251, p < 0.01) and N3 (R = .665, p < 0.001) and
between SE and LF/HF in N2 (R = 0.299, p < 0.001), N3 (R = 0.211,
p < 0.01) and REM sleep (R = 0.261, p < 0.01). There were no relation-
ships with SL or the daytime functioning domain within the OSA-18
questionnaire.
Conclusions: In preschool children with SDB, reduced HRV during
sleep is associated with reduced sleep time and poorer sleep efficiency.
It is possible that longer sleep duration may mitigate the cardiovascular
consequences of SDB in children outcomes.
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THE EFFECT OF PRETERM BIRTH AND FETAL
GROWTH RESTRICTION ON HEART RATE AND
BLOOD PRESSURE DURING SLEEP IN CHILDREN
STEPHANIE YIALLOUROU1,2, EUAN WALLACE1,4,
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Background: Preterm birth and foetal growth restriction (FGR) are
associated with an increased risk of cardiovascular disease during adult-
hood. To date the underlying mechanisms of these cardiovascular
pathologies or how early they develop remain unclear. It has been
suggested that autonomic dysfunction may play a role. The autonomic
nervous system controls both heart rate (HR) and blood pressure (BP)
and has a marked effect on sleep, where HR and BP fall from wake to
sleep and are sleep state dependant. As such, we assessed the effect of
FGR (defined as abnormal foetal Doppler ultrasound, indicating placen-
tal insufficiency) on HR and BP during sleep early in life in children.
Methods: Overnight polysomnography was performed on preterm FGR
children (gestational age range 24–34 weeks) (n = 9) and term-born
control children (n = 10) when they were aged 5–12 years. BP was
measured continuously throughout the night using photoplethysmo-
graphy. Sleep was scored as NREM stages N1, N2 and N3 and rapid-eye
movement sleep (REM). Baseline HR and BP were averaged across 30 s
artifact free bins and a mean value was calculated for N1, N2, N3 and
REM and 10 minutes of wake before sleep onset for each group. A mixed
model analysis was used to assess the effect of stage, group and stage x
group interaction on HR and BP.
Results: There were no differences in age (FGR 8 ± 0.6 yo vs term
7 ± 0.5 yo) or BMI Z-score (FGR −0.35 ± 0.3 vs term −0.2 ± 0.22) at the
time of testing between the two groups. There was no difference
between groups for BP in any sleep stage. For HR, there was a significant
interaction between sleep stage and group (p < 0.05), where HR was
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10–13 beats higher during wake compared to N1, N2, N3 and REM in
the term-born group (p < 0.05 for all). However, there was no effect of
sleep stage within the FGR group on HR.
Conclusion: FGR does not affect BP during sleep. In term-born chil-
dren, HR is lower during sleep compared to wake, however this reduc-
tion is not seen FGR children. The absence of this reduction in HR in
FGR children may suggest altered autonomic control, however further
studies are required to confirm these findings and to determine whether
these differences are associated with the development of cardiovascular
disease later in life.
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COMPLIANCE OF FIRST-TIME PATIENTS
COMMENCING CONTINUOUS POSITIVE AIRWAY
PRESSURE (CPAP) AND PREDICTORS OF
LONG-TERM THERAPY COMPLIANCE
HELEN GILBERT, AMY TUTUNKOFF
About Sleep Clinics, SA, Australia

Introduction: CPAP is the first-line treatment in Obstructive Sleep
Apnoea (OSA). Long-term studies for CPAP compliance (greater than 6
months) are lacking in the literature. Non-compliance (<4 hours per
night) has been associated with reduced quality of life and greater
prevalence of cardiovascular events and dementia.
Methods: 746 patients were selected from consecutive clinical records
of two private CPAP therapy clinics in a metropolitan area. The sample
of subjects involved new to CPAP patients that had commenced a 6
week therapy trial. The study’s objective was to examine CPAP compli-
ance (hours per night) at 4 weeks, 6 months and 12 months and
compare these results with pre-treatment AHI, age, gender and device
modality (fixed or automatic).
Results: 76% of patients (mean age 57.5 years) were compliant at 4
weeks of CPAP therapy. 69% of patients were compliant at 6 months
with 14% discontinued, whilst 47% were compliant at 12 months with
a discontinued rate of only 9% (not including ongoing users as they did
not have download’s to add to the data). 2% of patients stated their
non-compliance at 4 weeks as a result of becoming accustomed to CPAP
whilst nearly 5% were non-compliant due to coping issues (such as
anxiety, mask phobia, claustrophobia). The most common reasons for
discontinuation of CPAP therapy was due to coping issues (5.5%) and
side effects (3.2%). Other reasons for discontinuation included medical
disease unrelated to OSA (2.7%), MAS (2.4%) and ENT surgery (2.0%),
whilst financial reason was lowest at 1.5%. No significant difference
between age and pre-treatment AHI was found (α = 0.05) nor any
significant relationship between compliance and gender at 4 weeks
(N = 590, Z = 0.16, P = <0.05), 6 months (N = 511, Z = 0.95,
P = <0.05) or 12 months (N = 348, Z = 1.12, P = 0.05). 93% of patients
purchased a humidifier after their 6 week trial with 57% on a fixed
pressure, 41% on automatic pressure and 2% (N = 10) on BiPAP ASV.
Discussion: Long-term patient follow-up is a useful tool for improving
CPAP compliance. Research on compliance supports CPAP clinics to
encourage clinicians to improve patient outcomes. Difficulty arises
when patients fail to return for additional downloads, even if their
therapy is effective and ongoing. Education and encouragement from
both CPAP clinics and physician rooms help to facilitate long-term CPAP
compliance.
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CPAP COMPLIANCE IN THE OLDER ADULTS;
DOES IT DIFFER FROM YOUNGER ADULTS?
HELEN HILLS1, ANGELA CAMPBELL1, ANDREW DAVIES2,
ALISTER NEILL1

1Otago University Wellington, Wellington, New Zealand, 2Capital and
Coast DHB, Wellington, New Zealand

Background: Obstructive Sleep Apnoea (OSA) is highly prevalent
amongst the elderly population and is often treated using Continuous
Positive Airway Pressure (CPAP). There is mixed evidence as to the effect
of age on compliance, with similar or lower compliance often seen when
compared to younger adults. This can depend on how ‘older’ is defined,
with better results often seen in the 65–70 age group than in those 70+.
Aims: To compare CPAP compliance in older adults (>65 years old),
compared to younger adults (19–64 years). To determine if demograph-
ics or co-morbid status, are related to compliance in this group.
Methods: Data was been retrospectively collected for all naïve adult
publically funded and private patients starting CPAP treatment at
WellSleep in the first 5 months of 2012 and 2014. This included;
objectively measured CPAP compliance (at 2 and 4 weeks), demo-
graphic data (age, gender), OSA severity (AHI), Epworth Sleepiness
Scale (ESS), patient hypertension diagnosis, patient diabetes mellitus
type 2 diagnosis, level of socioeconomic deprivation (NZDep14), CPAP
pressure.
Results: 129 younger adults (55% male, 76% DHB referred, mean ESS
12.5/24, mean AHI 48.5/hr) and 26 older adults (73% male, 73% DHB
referred, mean ESS 12/24, mean AHI 51/hr) were identified as being
trialled on CPAP. The older group was then split into those aged 65–74
(n = 22) and >75 (n = 4). The mean compliance in the older adults
5.17 ± 1.73 hr/night was similar to younger adults 4.90 ± 2.22 hr/night
(p = 0.55). Compliance was highest in the >75 year old group,
6.3 ± 1.3 h/night (p = 0.15). Home support did not related to CPAP
compliance (p = 0.49). Presence of hypertension or diabetes did not
affect compliance (p = 0.45). A negative correlation was seen between
NZDep14 score and compliance (p = 0.13). Initial ESS (p > 0.05), sex
(p > 0.05) and AHI (p > 0.05) did not predict compliance.
Conclusion: This study indicates that a good compliance with CPAP
therapy can be achieved in older adults in a specialised sleep service
setting. Co-morbid conditions, presence of home support and other
demographics were not related to compliance.
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THE FEASIBILITY OF TELEMONITORING CPAP
ADHERENCE IN 2015
JULIE TOLSON1,2, TOM CHURCHWARD1,2, PETER ROCHFORD1,2

1Department of Respiratory and Sleep Medicine, Austin Health, Melbourne,
Australia, 2Institute for Breathing and Sleep, Melbourne, Australia

Introduction: Continuous Positive Airway Pressure (CPAP) is the gold
standard treatment for Obstructive Sleep Apnoea (OSA), although
adherence to treatment is poor. Early CPAP use has been shown to
predict long term use. Technological interventions, including mask
re-designs and differing pressure modes have not been shown to con-
sistently improve adherence. However, adherence improvement has
been demonstrated with the use of a web-based telemonitoring system,
when used at the initiation of treatment. Two CPAP manufacturers have
developed telemonitoring devices for use in Australia: ResMed Ltd and
Philips Respironics.
Aim: To determine if the use of these telemonitoring systems was
feasible in a large clinical sleep service.
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Method: Three ResMed S9 AutoSet pumps and 7 Philips Respironics
REMstar System One pumps, that were capable of remotely transferring
data to separate web-based databases, were issued to patients requiring
CPAP. CPAP usage was monitored for up to 12 weeks. Study outcomes
included (1) success of data download (2) data download latency (3)
initial usage confirmation (4) the availability of detailed data (usage,
leak, AHI) and (5) average staff time spent per patient review.
Results: CPAP usage data was monitored for an average of 67 nights
(range 34 to 84 nights). Both systems successfully downloaded data.
The download latency in the Philips Respironics system was 24 hours
and in the ResMed system was 48 hours. Initial date of treatment
commencement could be ascertained in both systems. Detailed data was
available in both systems. Average time spent per patient to ascertain
CPAP usage was 5 seconds with the Philips Respironics system and 60
seconds with ResMed. This substantial time difference was because a
compliance report had to be generated in the ResMed system for each
review, whereas the Philips Respironics system produced sufficiently
detailed data more readily.
Conclusion: It is feasible to use both the ResMed and Philips
Respironics web-based databases for telemonitoring of CPAP usage,
however the ResMed software is currently substantially more time con-
suming to use, potentially decreasing feasibility for large clinical ser-
vices. It is acknowledged that both systems are under continual
development and future research should (1) reassess feasibility and (2)
investigate the utility of these telemonitoring tools in CPAP adherence
optimisation.
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PREDICTORS OF EARLY CPAP USE IN OSA
PATIENTS: WAIT TIMES, PHYSICIAN FACTORS
AND INITIAL THERAPY DECISIONS
NIGEL MCARDLE1,4, MELODY WONG2, ZHI QIN NG2,
PRIYA AYYAR1, KUMARESH LACHMANAN3

1Sir Charles Gairdner Hospital, Perth, Western Australia, Australia, 2Royal
Perth Hospital, Perth, Western Australia, Australia, 3Penang General
Hospital, Georgetown, Penang, Malaysia, 4University of Western Australia,
Perth, Western Australia, Australia

Introduction: Early CPAP use in obstructive sleep apnoea (OSA)
patients is strongly predictive of long term use. Potentially modifiable
predictors of early continuous positive airway pressure (CPAP) use are
not well understood.
Methods: Consecutive CPAP naïve adult OSA patients (AHI > 5/hr)
booked for a CPAP trial were studied after one week of device home
autotitration. Patients were excluded if they had significant disability,
mental impairment or if OSA was not their primary sleep disorder
(n = 31). Linear regression was used to predict non-acceptance or aban-
doning CPAP by week 1 or, in the remainder, average nightly CPAP
use at week 1. Modifiable predictors were sought, including wait times
until CPAP trial booking date (from general practitioner (GP) referral,
physician initial assessment, physician diagnostic review after
polysomnography), physician factors (Sleep experience ≥3 yrs or <3 yrs
and time practicing Sleep medicine) and initial therapy decisions (nasal
prong, nasal or full face mask type, issue of humidifier or chin strap).
Baseline anthropometric (age, sex, BMI) and disease severity [AHI, time
saturation <90% (t < 90%), ESS] predictors were also assessed.
Results: 348 eligible patients were reviewed and 261 (85.4%) were
analysed (file unobtainable, n = 56). Patients were usually male (65%)
and had a median (IQR: interquartile range) age of: 51 (41–61 yr), BMI:
32 (28–37 kg/m2), AHI: 36 (22–54/hr), t < 90%: 4 (0–40 min) and ESS:
10 (6–15). Median (IQR) wait days until CPAP booking was: 160
(106–209) from GP; 100 (49–141) from physician assessment; 28 (13–

41) days from diagnostic review. 30 patients did not accept or aban-
doned CPAP by week 1 and no predictors were identified. 231 patients
attended week 1 CPAP review and univariate predictors were wait time
from diagnostic review to starting CPAP (r = neg0.17, p = 0.010), BMI
(r = 0.15, p = 0.022), t < 90% (r = 0.14, p = 0.03), humidifier issued
(r = neg0.14, p = 0.04) and AHI (r = 0.13, p = 0.046). Independent
predictors were wait from diagnostic review to CPAP start, t < 90% and
humidifier issued (Adjusted r2 = 0.27, p = 0.001).
Discussion: Among CPAP naïve OSA patients higher average nightly
use in the first week of a CPAP trial is predicted by a shorter time
between diagnosis and treatment, more severe OSA desaturation and
humidifier not issued.
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PRELIMINARY EXPERIENCE WITH REMOTELY
CONTROLLED MANDIBULAR PROTRUSION
(RCMP) SLEEP STUDIES FOR PREDICTION OF
ORAL APPLIANCE TREATMENT RESPONSE IN
AN AUSTRALIAN SLEEP CLINIC
KATE SUTHERLAND1,2, JOACHIM NGIAM1,2, PETER CISTULLI1,2

1Department of Respiratory & Sleep Medicin, Royal North Shore Hospital,
Sydney, New South Wales, Australia, 2Sydney Medical School, University of
Sydney, Sydney, New South Wales, Australia

Introduction: An initial investigation of sleep titration studies using a
commercial Remote Controlled Mandibular Protrusion (RCMP) device
to predict Mandibular Advancement Splint (MAS) treatment response
has shown promising results. However this method needs to be vali-
dated in other centres. We aimed to test RCMP during sleep in a clinical
sleep laboratory as a method to predict MAS treatment outcome.
Methods: OSA patients (AHI > 10/hr) were recruited for a study of MAS
treatment. Dental impressions in temporary dental trays and protrusive
range were acquired by the study dentist. Patients attended for over-
night polysomnography while wearing dental trays attached to the
RCMP device. Protrusive range was initially set at the lower limit. After
sleep onset, 0.2 mm increments of protrusion were remotely applied in
response to obstructive respiratory events. Advancement continued
until obstructive events ceased or the maximum protrusive limit was
reached. AHI was calculated for sleep time at maximum protrusion.
Patients then acclimatised to a customised two-piece MAS and incre-
mentally titrated the device to maximum comfortable advancement
limit. Treatment outcome was determined by overnight
polysomnography with MAS in situ. Treatment response was defined
as 50% AHI reduction from baseline levels with either maximum RCMP
or MAS.
Results: To date 37 RCMP studies have been completed. Two patients
did not tolerate the RCMP study and prediction was not possible. MAS
treatment outcome has currently been confirmed in n = 15 (baseline
AHI 34.3 ± 22.2/hr, range 10–68.4). At maximum RCMP AHI was
18.4 ± 23.5/hr (range 0.9–74.1). 11 patients were predicted to be
responders, 3 non-responders and 1 inconclusive (maximum protrusion
not reached and AHI < 50% reduction). RCMP study results correctly
classified 78.5% of patients for actual MAS treatment outcome, with
sensitivity 72.7%, specificity 100%, NPV 50%, PPV 100%.
Conclusions: RCMP studies are feasible in a clinical sleep laboratory
and appear to be reasonably well tolerated by OSA patients. Preliminary
findings suggest good positive predictive value but poor ability to dis-
criminate non-responders by a definition of <50% reduction in AHI.
Work is ongoing to complete more patients to further assess the pre-
dictive utility of RCMP and to determine if patient-specific phenotypic
data can enhance prediction.
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THE MANAGEMENT OF SNORING AND
OBSTRUCTIVE SLEEP APNOEA IN AUSTRALIAN
PRIMARY CARE: THE BEACH STUDY (2000–2014)
NATHAN CROSS1, CHRISTOPHER HARRISON2, BRENDON YEE1,3,
KEITH WONG1,3, RONALD GRUNSTEIN1,3, HELENA BRITT2,
NATHANIEL MARSHALL1,4

1Woolcock Institute of Medical Research, University of Sydney, Sydney,
NSW, Australia, 2Family Medicine Research Centre, University of Sydney,
Sydney, NSW, Australia, 3Department of Respiratory and Sleep Medicine,
RPAH, Sydney Local Health District, Sydney, NSW, Australia, 4Sydney
School of Nursing, University of Sydney, Sydney, NSW, Australia

Objectives: The difference in characteristics of people with obstructive
sleep apnoea (OSA) between community and tertiary patient popula-
tions has been well described, however it is not clear whether this
disparity is due to the patients presenting to general practice or the
difference in referrals made by the General Practitioner (GP). We aim to
characterise the overall management of snoring and OSA in general
practice in Australia.
Participants and Methods: The Bettering the Evaluation And Care of
Health (BEACH) study is a nationally-representative rolling cross-
sectional analysis of general practice activity in Australia since 1998.
The study includes approximately 1000 GPs recording approximately
100,000 patient encounters per year. We analysed all adult (18+)
encounters for OSA or snoring, associated risk factors and management
decisions annually from 2000–2014.
Results: Both ongoing and initial consultations for OSA have risen from
130 to 414 per 100,000 encounters, while snoring has remained steady
at around 20–30 per 100,000 encounters. The characteristics of those
managed for OSA have not significantly changed; although there is a
trend for an increase in the proportion of females with OSA. Referral
rates are high for both OSA and snoring (60–68% of all encounters),
although medical referrals (to a sleep clinic or respiratory physician) are
significantly higher for patients presenting with OSA than for snoring
(90% vs 60% of all referrals), while GPs are more likely to refer a patient
with snoring to a surgeon than a patient with OSA (37% vs. 3% of all
referrals).
Conclusions: The management rate of OSA has tripled since 2000,
while the management of snoring has remained steady. The proportion
of females is trending upwards, while age and BMI factors have not
significantly changed. OSA is still a syndrome that GPs significantly rely
on the advice of other health professionals to manage, and the choice of
management may contribute to the differences between patients in the
community and those seen in tertiary care. However these data suggests
that GPs are generally following the clinical management pathway that
most sleep physicians would recommend.

207

EFFECTS OF ORAL APPLIANCE THERAPY ON
THE PHENOTYPIC CAUSES OF OBSTRUCTIVE
SLEEP APNOEA
BRADLEY EDWARDS1,3, CHRISTOPHER ANDARA1,
SCOTT SANDS3,1, SIMON JOOSTEN2,1, SHANE LANDRY1,
ROBERT OWENS4, DAVID WHITE3, GARUN HAMILTON2,1,
ANDREW WELLMAN3

1Monash University, Melbourne, Victoria, Australia, 2Monash Health,
Melbourne, Victoria, Australia, 3Harvard Medical School, Boston,
Massachusetts, USA, 4University of California San Diego, San Diego,
California, USA

Background: Oral appliances are a first-line rescue therapy for the
treatment of obstructive sleep apnoea (OSA) in patients who do not
tolerate continuous positive airway pressure (CPAP). However, these
devices have variable success at reducing OSA severity. We propose that
the key, to understanding this variability lies with the recognition that
OSA is a multifactorial disorder and that oral appliances may affect more
than just the upper-airway anatomy. Therefore, the aim of this study was
to investigate the effect that oral appliance therapy has on four key
physiological traits responsible for OSA: 1) upper airway collapsibility,
defined as the ventilation through a passive airway at normal ventilatory
drive, 2) upper airway effectiveness, defined as the compensatory
increase in ventilation from passive levels as ventilatory drive is
increased, 3) ventilatory control system sensitivity, and 4) the respira-
tory arousal threshold.
Method: In an ongoing randomized cross-over study, 8 OSA patients
who had been prescribed an oral appliance attended sleep research
studies with or without their oral appliance with ∼1-week between
conditions. In each condition, subjects underwent clinical
polysomnography to determine OSA severity and research
polysomnography to measure the OSA traits by manipulating CPAP and
assessing the changes in ventilation. Values are mean ± SEM.
Results: Oral appliance therapy significantly improved both the upper
airway collapsibility (4.5 ± 0.6 L/min) compared to baseline
(1.3 ± 1.1 L/min; p = 0.02), and the ability of the upper airway muscles
to activate and restore ventilation (5.6 ± 0.6 vs. 0.7 ± 1.0 L/min;
p = 0.01). The severity of sleep-disordered breathing was also reduced
(apnoea-hypopnoea index; 13 ± 3 vs. 36 ± 8 events/hr; p = 0.04). No
changes were seen the other traits.
Discussion: Our preliminary findings suggest that oral appliance
therapy improves the upper airway compensatory effectiveness as well
as the upper airway collapsibility. That is, oral appliances appear to
unload the upper airway, thereby enabling patients to exhibit more
effective compensatory dilator muscle responses for improved airflow.
Additional patients are being studied to characterize responders and
non-responders to oral appliance therapy.
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SPLIT NIGHT SLEEP STUDIES – DO THEY MEET
GUIDELINES FOR TECHNICAL AND CLINICAL
OUTCOMES?
MICHI IMAZU, ANGELA CAMPBELL, ALISTER NEILL
Otago University Wellington, Wellington, New Zealand

Aim: To review split night polysomnography studies and determine
whether they met guidelines for diagnostic data collection and accept-
ability for adequate pressure determination (ASA Guidelines for Sleep
Studies in Adults 2014 and AASM practice parameters for PSG 2005).
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Methods: Adult split night studies from September to December 2014
were retrospectively reviewed. Demographics , total sleep time (TST)
and apnoea-hypopnoea index (AHI) in each arm of the study were
compared to guideline criteria and graded as per guidelines.
Results: n = 68 Seven were removed from analysis as they were split to
bi-level. Of the remaining 61, 41 were male and 20 female with a mean
age of 49.8(SD = 9.4) years and a mean ESS of 13/24(SD = 5.2). Diag-
nostic study: mean TST was 182.7(SD = 51.0)min with average AHI
61.7 (SD = 38.8)/hr. 11 patients did not have REM sleep during the
diagnostic period. 31 (51%) met Criteria A (AHI > 40/hr with 2 hr sleep
time) and 16 (26%) met Criteria B (AHI 20–40/hr with 2 hr sleep time).
14 (23%) did not meet either criteria but underwent a titration. Of
these, 7 did not meet the 2 hr sleep time criteria and 7 were AHI < 20/hr
when analysed. Titration period: mean TST on CPAP was 190.7
(SD = 52.3)min and mean final pressure 11.6(SD = 3.3)cmH2O. 37
(61%) had greater than 3 hours TST on CPAP. 22 (36%) people had an
optimal titration outcome, 3 (5%) had a good titration outcome, 20
(33%) had an adequate titration outcome. There were 16 (26%) who
did not have a satisfactory CPAP titration outcome according to guide-
lines, mainly due to the final AHI being too high (>20/hr over entire
night). Mean compliance at 1 month for the entire group was 5.3
(SD = 2)hr/night. There was no difference in compliance between dif-
ferent diagnostic criteria groups. Poor CPAP titration outcome did not
impact on compliance with this group having the highest compliance at
1 month: 6.18(1.4)hr/night.
Conclusion: A large proportion of patients met the recommended
diagnostic criteria for split studies (77%) and titration criteria (74%).
Only 60% of patients were able to sleep more than 3 hr during the
titration period however an unsatisfactory titration outcome did not
affect compliance at 1 month.
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THE EFFECT OF SLEEP APNOEA SEVERITY ON
NEUROPSYCHOLOGICAL FUNCTION IN PEOPLE
WITH ACUTE QUADRIPLEGIA AND
OBSTRUCTIVE SLEEP APNOEA
RACHEL SCHEMBRI1,2, JO SPONG1, DAVID BERLOWITZ1,2,
STUDY TEAM COSAQ3

1Institute for Breathing and Sleep, Austin Health, Melbourne, Victoria,
Australia, 2Department of Medicine, University of Melbourne, Melbourne,
Victoria, Australia, 3The COSAQ collaborative group, International and,
Australia

Introduction: Acute quadriplegia causes obstructive sleep apnoea
(OSA) that remains highly prevalent for years after injury. OSA is known
to impair neuropsychological (NP) function in both able-bodied and
chronic quadriplegia groups, and this study aimed to determine the
effect of acutely induced OSA severity on NP function in incident cases
of quadriplegia.
Methods: 104 patients with acute quadriplegia participated across 11
international sites. Polysomnography was performed, and NP testing
consisting of the Paced Auditory Serial Addition Task (PASAT), the
Symbol Digit Modalities Test, the Rey Auditory and Verbal Learning
Task, and the Digit Span (DS) forwards and backwards tests. The
Hospital Anxiety and Depression Scale (HADS), Profile of Mood States,
and Assessment of Quality of Life were also measured. Multivariate
stepwise linear regressions were used to investigate the variability in NP
function explained by OSA severity, the arousal index (AI), ≥4%
desaturation index, and covariates (age, pre-morbid intelligence, sex,
body mass index, days since injury, pre-injury OSA symptoms, and
medication use).

Results: OSA severity was a significant predictor of performance on the
PASAT (p < .001) and DS forwards (p < .001), and AI was a significant
predictor of HADS anxiety (p < .001). Age and pre-morbid intelligence
were frequent significant contributors to cognitive performance.
Discussion: Having an AHI ≥ 30 was significantly associated with
worse attention, information processing, and immediate recall, in
patients with acute quadriplegia. Memory was largely unaffected. The
effect of OSA severity on performance was typically as large as the
known effect of increasing age. Higher pre-morbid intelligence and
being younger may lessen the effects of sleep apnoea on performance;
however, these factors were insufficient to counter the damage done to
cognitive function by OSA. We hypothesize that a generally lower
pre-morbid intelligence coupled with a high prevalence of severe OSA
in this quadriplegic sample may have revealed a significant relationship
between OSA and NP dysfunction not observed in able-bodied samples
with more “cognitive reserve”. These findings have important, specific
implications for skill acquisition during rehabilitation after cervical
spinal cord injury and further, this model of “acute onset” OSA may
provide general insights into the time course of OSA-related NP dys-
function.

210

OSA PATIENTS SUSCEPTIBLE TO DECREMENTS
IN NEUROCOGNITIVE FUNCTION ALSO
DEMONSTRATE REDUCED QUALITY OF LIFE
BRETT DUCE, CRAIG HUKINS
Princess Alexandra Hospital, Brisbane, Queensland, Australia

Obstructive sleep apnoea (OSA) patients commonly report decreases in
neurocognitive function (NCF) and quality of life (QoL). These impacts
however are subject to large inter-individual variability. Recent studies
have suggested the presence of OSA patients “resilient” to impacts on
NCF and driving risk while other patients are more “susceptible” to
these same impacts. This study sought to examine if patients deemed
“resilient” (OSA-R) or “susceptible” (OSA-S) according to their NCF
showed similar traits with respect to QoL. Consecutive patients under-
going PSG for suspicion of OSA completed PVT, ESS, SF-36 and FOSQ
just prior to their PSG.

Patients were excluded if they had any significant mental illness,
intellectual disability, cardiac or respiratory disease, or taking medica-
tions which would affect PVT outcomes. Sixty-one OSA patients were
classified as OSA-R or OSA-S by K means clustering of the mean 1/RT
PVT scores. Thirty-two patients were classified as OSA-R and twenty-
nine classified as OSA-S. PVT results for OSA-R and OSA-S respectively
were: mean 1/RT (mean ± SEM: 2.92 ± 0.05 vs 2.19 ± 0.06), lapses
(6 ± 1 vs 39 ± 6) and mean 1/Slowest 10% RT (1.8 ± 0.1 vs 1.0 ± 0.1).
There were no differences in age (52 ± 2 vs 57 ± 3), BMI (33.7 ± 1.5 vs
35.9 ± 1.7), ESS (10 ± 1 vs 11 ± 1) or AHI (33.0 ± 4.7 vs 35.4 ± 5.2).

There was a higher proportion of females in the OSA-S group (OSA-R
m : f- 20:12 vs OSA-S m : f- 13:14). No differences between the two
groups were found in sleep statistics such as: total sleep time (OSA-R vs
OSA-S: 339 ± 12 vs 324 ± 13 min), sleep efficiency (74.5 ± 2.4 vs
71.4 ± 2.9%), arousal Index (29.1 ± 3.6 vs 33.7 ± 4.2) or sleep stage
proportions (N3%: 12.4 ± 2.0 vs 12.8 ± 1.8; R%: 20.2 ± 1.2 vs
16.8 ± 1.4). Differences in FOSQ scores were observed in total score
(OSA-R vs OSA-S: 15.2 ± 0.5 vs 12.7 ± 0.7), activity (3.2 ± 0.1 vs
2.5 ± 0.1), general productivity (3.5 ± 0.1 vs 2.9 ± 0.1) and vigilance
(3.0 ± 0.1 vs 2.5 ± 0.2). Differences in normalised SF36 scores were
observed in (43.0 ± 1.5 vs 37.3 ± 2.2), social functioning (40.9 ± 2.3 vs
32.9 ± 3.0) and the mental component score (44.8 ± 1.7 vs 36.8 ± 2.8).

This study demonstrates that patients susceptible to the neuro-
cognitive effects of OSA also demonstrate greater decrements in quality
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of life. These quality of life decrements associated with each group
cannot be differentiated by usual clinical measures of OSA severity and
sleep fragmentation.
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DEVELOPMENT OF A CAFFEINE INTAKE
QUESTIONNAIRE
EMILY WATSON, ALISON COATES, SIOBHAN BANKS,
LEE PRIESTLEY, MARK KOHLER
University of South Australia, Adelaide, South Australia, Australia

Introduction: Caffeine is frequently used as a counter measure for
sleepiness and fatigue but it has been shown that ingesting excessive
caffeine across the day or before bed can reduce total sleep time,
increase sleep onset, and reduce slow wave sleep. Currently, there are no
recommendations for upper limits of caffeine intake in Australia.
Furthermore, caffeine consumption is often difficult to measure without
the use of detailed food diaries which can be burdensome to complete.
Therefore, the aim of this study was to develop and pilot an easy to use
food frequency caffeine questionnaire to reliably measure average
weekly caffeine consumption.
Method: 20 adults (5M; 35.2 ± 15.1 years) firstly completed a 7-day
food diary; then on day 8 (Q1) and 9 (Q2) completed the food fre-
quency caffeine questionnaire. All food diaries were analysed using
dietary analysis software (FoodWorks 7) and a weekly total caffeine
intake was calculated. Total weekly caffeine consumption was also cal-
culated for both the day 8 and 9 food frequency caffeine questionnaires
(Q1 & Q2). The food frequency caffeine questionnaire was then
assessed for reliability and validity.
Results: One participant was removed (n = 19) as their caffeine intake
was excessive (>2 SD above the mean). Caffeine consumption was not
significantly different between the food diary and Q1 (Food diary:
M = 1611 mg, SE = 302; Q1: M = 1386 mg, SE = 225; t (18) = 1.356,
p = .19) and between Q1 and Q2 (Q2: M = 1488 mg, SE = 251; t
(18) = 1.438, p = 0.17). There was a strong correlation between the
caffeine reported on the food diary and Q1, r = 0.84, p < .001; and Q1
and Q2, r = 0.96, p < 0.001; and finally between the food diary and Q2
r = 0.80, p < 0.001. A Bland Altman test was conducted to investigate
the differences. The mean values between scores of food diary and Q1
indicated statistically good agreement, however the large variance
implied a clinically poor agreement. There was no proportional bias.
Conclusion: The food frequency caffeine questionnaire demonstrated
high reliability and validity. The questionnaire is easy to administer and
provides low participant burden, and will be useful for sleep research
given the documented association between caffeine intake and sleep
quality/quantity. Further research is being conducted with this new tool
in larger samples.
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IT’S NOT WHETHER YOU WIN OR LOSE, BUT
WHEN YOU PLAY THE GAME: THE IMPACT OF
NIGHT-TIME COMPETITION ON SLEEP IN
PROFESSIONAL ATHLETES
CHARLI SARGENT, GREGORY ROACH
Central Queensland University, Adelaide, Australia

Background: In recent years, there has been a gradual shift in the
scheduling of professional sports fixtures from games played during the
day to games played at night. Anecdotally, professional athletes often

report poorer sleep following night games compared to day games, but
this has yet to be objectively examined. The aim of this study was to
assess the impact of night-time competition on sleep in a group of
professional athletes.
Methods: Data were collected with 22 members of a professional Aus-
tralian Rules Football team during a regular season. The 2-week data
collection period encompassed a day game (16:30–18:30 h) and a night
game (19:10–21:10) that were scheduled eight days apart. Sleep was
assessed following each game using wrist activity monitors in conjunc-
tion with self-report diaries. The day after each game, players were
required to attend a recovery session at 09:00 h. Separate repeated-
measures ANOVAs were conducted for each of the dependent sleep
variables with one within-subjects factor (i.e., game type – day or night).
Results: After the day game, players initiated sleep at 23:35 h (± 00:55),
terminated sleep at 08:00 h (± 00:53) and obtained 7.4 h (± 1.1) of
sleep with a sleep efficiency of 87.0% (± 5.2). After the night game,
players initiated sleep at 01:55 h (± 00:50), terminated sleep at 08:05 h
(± 00:29) and obtained 5.3 h (± 0.6) of sleep with a sleep efficiency of
86.6% (± 3.6). Analyses revealed that after night games, sleep onset time
was significantly later (p = .0001), time in bed was significantly shorter
(p = .0001), and the amount of sleep obtained was significantly less
(p = .0001) than after day games. There was no difference in sleep offset
or sleep efficiency between night games and day games.
Conclusion: In this study, sleep duration following a night game was
reduced by more than 2 h compared to after a day game. The primary
cause of this difference appears to be due to a later sleep onset time
following night games. It may seem reasonable to encourage athletes to
initiate sleep earlier following night games, but given that players are
required to eat, shower, attend post-game meetings and press confer-
ences, it may be difficult in practice to achieve this. Alternatively, in the
case of the present cohort of professional athletes, delaying the start of
recovery sessions the following day by 2 h should enable them to obtain
more sleep than they currently do.
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OCULAR MOTOR MEASURES OF ATTENTION
REVEAL SPECIFIC SIGNATURES OF ATTENTION
FAILURE FOLLOWING SLEEP RESTRICTION AND
ALCOHOL CONSUMPTION
JESSICA MANOUSAKIS, JAMES LEE, JOANNE FIELDING,
CLARE ANDERSON
Monash University, Notting Hill, VIC, Australia

Introduction: Alcohol intoxication and sleep loss are the leading causes
of motor vehicle crashes. The primary manifestation of alcohol and
drowsiness-related crashes is attention failure. There is an abundance of
research demonstrating the effect of alcohol and sleep loss on sustained
attention, however little is known about their effect on voluntary and
involuntary visual attention processes.
Method: Sixteen healthy male participants (18–27 y, M = 21.90 ±
0.60 y) underwent four counterbalanced conditions: (1) Baseline; (2)
Alcohol (0.05% BrAC); (3) Sleep Restriction (02:00–07:00); and (4)
Alcohol & Sleep Restriction Combined. Fifteen minutes after the con-
sumption of an alcoholic (or non-alcoholic) beverage, participants com-
pleted a test battery which included a Psychomotor Vigilance Task
(PVT) as a measure of vigilant attention, and two novel ocular motor
tasks – a visually guided and an anti-saccade – to measure involuntary
and voluntary allocation of visual attention.
Results: The combined condition alone led to reductions in vigilant
attention characterised by slower mean reaction time and fastest 10%
responses, and increased number of lapses on the PVT. In addition, the
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combined condition led to a slowing in voluntary allocation of attention
as reflected by increased anti-saccade latencies. Sleep restriction alone
increased both anti-saccade inhibitory errors and the involuntary allo-
cation of attention, as reflected by faster visually guided latencies to a
peripheral target.
Discussion: The ocular motor paradigms reveal specific signatures for
sleep related attention failure: the voluntary allocation of attention is
impaired, whereas involuntary allocation of attention is enhanced. This
provides key evidence for the role of distraction in attention failure
during sleep loss, otherwise undetected by the PVT.
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A SYSTEMATIC REVIEW OF THE EFFECT OF
WORKING ON-CALL AT HOME ON SLEEP AND
STRESS PHYSIOLOGY
SARAH J HALL1, SALLY A FERGUSON2, ANNE I TURNER1,
SAM ROBERTSON3, BRAD AISBETT1

1Centre for Physical Activity and Nutrition Research, Deakin University,
Burwood, Victoria, Australia, 2Central Queensland University, Wayville,
South Australia, Australia, 3Victoria University, Footscray, Victoria,
Australia

Background: Prolonged and irregular work hours are becoming increas-
ingly common in modern society. Studies of shift work and other
irregular work schedules have identified a myriad of adverse effects on
the health and safety of workers. One form of irregular work scheduling
that has received limited attention to date is ‘on-call’ work. Recent data
shows that approximately 25 per cent of the Australian workforce,
totalling over 1.7 million employees, regularly work with on-call or
standby as part of their normal work schedule. Despite the prevalence of
on-call work, little is known about how working on-call affects the
health and safety of individuals who operate under these conditions,
particularly when workers sleep at home whilst on-call (‘on-call at
home’). The purpose of this systematic review is to identify whether
sleep and stress physiology are affected by working on-call at home.
Methods: A systematic search of Ebsco Host, Embase, Web of Science,
Scopus and ScienceDirect were used to identify English-language
studies (between January 1960 and April 2015) with the words on-call,
on call, or standby searched together with sleep or with stress physiology
related terms that included: cortisol, heart rate, adrenaline, noradrenaline,
nor-adrenaline, epinephrine, norepinephrine, nor-epinephrine, salivary alpha
amylase and alpha amylase. Only studies where workers are on-call at
home will be included in the final review.
Results: The initial search yielded 3187 articles. To date, 973 articles
have been identified as duplicates, and a further 1734 deemed irrel-
evant, leaving 480 to be screened for eligibility. The review process is
ongoing and will be completed by September 2015.
Conclusion: This review attempts to understand the effect of working
on-call at home on sleep and stress physiology, which has yet to be
appraised using systematic techniques.
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DIETARY PATTERN AND SLEEP:
CROSS-SECTIONAL ASSOCIATIONS IN A
COHORT OF COMMUNITY AUSTRALIAN
DWELLING MEN
YINGTING CAO1,2, GARY WITTERT1,2, ANNE TAYLOR1,
ZUMIN SHI1

1The University of Adelaide, Adelaide, Australia, 2Freemasons Foundation
Centre for Men’s Health, Adelaide, Australia

Introduction: The present study aimed to identify the dietary patterns
and investigate the association between dietary patterns and sleep
parameters in an urban community dwelling cohort of Australian men.
Methods: Cross-sectional analysis was conducted in the participants of
Androgen Inflammation Lifestyle Environment and Stress (MAILES)
cohort. A validated food frequency questionnaire was used to collect
dietary intake. Sleep was measured by in-home polysomnography and
questionnaires. Dietary patterns were identified by factor analysis.
Logistic and multinominal regression models were conducted with
various adjustments.
Results: Two dietary patterns were identified: the prudent pattern (PP)
characterised by high intake of vegetables, fruits, and legumes) and the
western pattern (WP) (characterised by high intake processed meat,
snacks, read meat and take-away foods). The highest quartile of the
prudent pattern (Q4) was inversely associated with long sleep onset
latency (SOL) (>30 minutes). PP Q4 was positively associated with the
amount of time spent awake after initiation of sleep and before final
awakening (wake after sleep onset (WASO)). PP Q4 was associated with
an increased duration of stage 2 sleep (≥236 min). WP Q4 had an
increased REM sleep.
Discussion: PP may facilitate sleep initiation; however, WP may supress
WASO but increase later sleep segment such as REM.
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DOES NAPPING ON THE NIGHT SHIFT IMPACT
DAYTIME RECOVERY SLEEP?
STEPHANIE CENTOFANTI1, JILLIAN DORRIAN1, CASSIE
HILDITCH1, HANS PA VAN DONGEN2, SIOBHAN BANKS1

1Centre for Sleep Research, University of South Australia, Adelaide, South
Australia, Australia, 2Sleep and Performance Research Center, Washington
State University, Spokane, WA, USA

Objectives: Nighttime naps are useful as a fatigue countermeasure in
night shift work. However, there is a concern that nighttime napping
may impact upon the quality of daytime sleep. The aim of the current
project was to investigate the influence of short nighttime naps
(≤30 min) on subsequent daytime recovery sleep.
Methods: Thirty healthy subjects (aged 21–35 y; 18 women) partici-
pated in a 3-day laboratory study. After a 9 h baseline sleep opportunity
(2200 h–0700 h), subjects were kept awake the following night
with random assignment to: a 10 min nap ending at 0400 h plus
a 10 min nap ending at 0700 h; a 30 min nap ending at 0400 h; or
no napping. All conditions had a 6 h daytime recovery sleep opportu-
nity (1000 h–1600 h) the next day. All sleep periods were recorded
polysomnographically.
Results: Total sleep time (TST) was significantly higher (p < 0.001) in
the 30 min nap (mean ± SE: 26.4 ± 0.8 min) than the two 10 min naps
combined (17.1 ± 0.8 min). There was significantly more slow wave
sleep (SWS) (p < 0.001) in the 30 min nap (14.6 ± 1.5 min) than in the
two 10 min naps combined (2.1 ± 1.5 min). For the daytime recovery
sleep, there were no significant differences between conditions for TST
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or sleep onset latency (SOL). SWS in the daytime recovery sleep
was significantly lower (p < 0.01) in the 30 min nap group (102.5 ±
5.0 min) than the 10 min + 10 min nap group (123.7 ± 5.0 min) and
the no-nap controls (124.4 ± 4.7 min). SWS in the daytime recovery
sleep and the preceding nap(s) combined did not differ significantly
between the groups.
Discussion: Short nighttime naps did not significantly affect daytime
recovery TST or SOL. SWS obtained during the 30 min nighttime nap
resulted in a reduction in SWS during subsequent daytime recovery
sleep, such that the total amount of SWS in 24 h was preserved. These
results align with earlier findings for longer nighttime nap durations,
and show that while nighttime napping had the potential to alter sub-
sequent daytime recovery sleep architecture, there was no net adverse
impact of nighttime napping on sleep obtained in 24 h. Thus, the
effectiveness of short nighttime naps as fatigue countermeasure in shift
work does not appear to be diminished by an adverse effect on daytime
recovery sleep following a night shift. Funding: University of South
Australia DRPF Seeding Grant
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EFFECT OF A 10-MINUTE NAP AT THE END OF
A NIGHT SHIFT ON PERFORMANCE ON THE
DRIVE HOME
CASSIE HILDITCH1, STEPHANIE CENTOFANTI1, JILLIAN
DORRIAN1, HANS VAN DONGEN2, SIOBHAN BANKS1

1Centre for Sleep Research, University of South Australia, Adelaide, SA,
Australia, 2Sleep and Performance Research Center, Washington State
University, Spokane, WA, USA

Night shift workers are at increased risk of road accidents on the
commute home. A brief nap at the end of the night shift, before the
commute, may serve as a sleepiness countermeasure. However, there is
potential for sleep inertia, i.e. transient impairment immediately after
awakening from the nap.

We investigated whether sleep inertia may diminish the effectiveness
of napping as a sleepiness countermeasure before the commute after a
night shift. N = 21 healthy subjects (21–35 y; 12F) participated in a
3-day laboratory study including one baseline sleep night (2200 h–
0700 h) and one experimental night involving randomisation to one of
two conditions: total sleep deprivation (NO-NAP), or a 10 min nap
ending at 0400 h plus a 10 min nap ending at 0710 h (10-NAP). Analy-
sis focussed on neurobehavioural outcomes following the end-of-shift
nap ending at 0710 h. Nap sleep was recorded using polysomnography.
A 40 min York monotonous highway driving task was performed at
0715 h. A 3 min psychomotor vigilance task (PVT) and Samn-Perelli
Fatigue Scale (SP-Fatigue) were administered pre-nap (0630 h), post-
nap (0712 h), and post-drive (0755 h). Total nap sleep time
(mean ± SD) was 9.1 ± 1.2 min, with 1.3 ± 1.9 min spent in slow wave
sleep. Mixed-effects ANOVA revealed a significant condition by time
interaction (F1,19 = 6.86; p = 0.017) for PVT mean reciprocal response
time. There was no difference pre- to post-nap in the NO-NAP condi-
tion. However, post-nap PVT performance in the 10-NAP condition was
worse than pre-nap, and worse than the NO-NAP condition post-nap.
There was no difference between conditions in PVT performance post-
drive. Changes in SP-Fatigue over time were not significantly different
between conditions. The standard deviations of road position and speed
during driving, assessed in 5 min intervals, also did not differ signifi-
cantly between conditions. As there were no group differences in PVT
performance or SP-Fatigue before the end-of-shift nap (0630 h), it
appears that there were no significant lasting effects of the earlier 10 min
nap (0400 h). The PVT administered immediately after the end-of-shift
nap (0712 h) revealed signs of sleep inertia in the 10-NAP condition.

Performance impairment was no longer evident during the 40 min
driving task or the PVT after the drive (0755 h). There also did not
appear to be any performance or alertness benefit from the 10 min
end-of-shift nap.
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IS IT ON OR OFF? EXAMINING PATTERNS OF
QUIESCENCE IN WRIST ACTIGRAPHY DATA
FOR THE PURPOSE OF DETERMINING
PARTICIPANT COMPLIANCE IN FIELD-BASED
SLEEP RESEARCH
ANASTASI KOSMADOPOULOS1,2, DAVID DARWENT1,
CHARLI SARGENT1, XUAN ZHOU1, RAYMOND MATTHEWS1,
DREW DAWSON1, GREGORY ROACH1

1Appleton Institute for Behavioural Science, Central Queensland University,
Adelaide, South Australia, Australia, 2Bushfire Cooperative Research
Centre, Melbourne, Victoria, Australia

Aim: Actigraphy, the most widely-used alternative to polysomnography
in field-based sleep research, involves applying validated sleep algo-
rithms to data recorded with wrist-worn activity monitors. The primary
weakness of this method is that sleep estimates are reliant on partici-
pants accurately reporting bed times in sleep diaries and wearing the
activity monitors as instructed. As most devices cannot distinguish
between sleep-induced inactivity and inactivity due to not being worn,
manually determining compliance is difficult. The aim of this study was
to improve the detection of field-based noncompliance by examining
patterns of sleep-wake quiescence when wearing the devices can be
confirmed.
Methods: Sixteen participants with a mean (± SD) age of 22 (± 3) years
lived in a sleep laboratory for 13 days. During this period, bedtimes
were scheduled to enforce a 1:2 rest-to-wake ratio, equivalent to an 8-h
sleep opportunity every 24 h. Throughout the protocol, participants
wore wrist activity monitors, set to record movement in 1-min epochs.
After completion of the study, occurrences of inactivity across the proto-
col were tabulated for each participant in frequency distributions based
on the number of consecutive 1-min epochs of no movement. Cumu-
lative percentages were calculated to ascertain the 95% upper confi-
dence bounds for durations of compliant inactivity.
Results: There were 24,412 separate instances of inactivity ≥1 min
across the study, lasting an average of 4.7 (± 8.5) min. Instances lasting
1 min comprised 39.9% of all cases, with 95.4% of inactivity ≤17 min
in duration. During wake periods only, 1-min incidents comprised
46.1% of all 1233 (± 117) cases of inactivity, with 96.1% being ≤9 min.
Discussion: These results suggest that where surrounding activity indi-
cates wake, noncompliance can be assumed with 95% confidence for
inactivity ≥10 min. Where reported bedtimes are surrounded by periods
of inactivity ≥18 min, it can be assumed that activity monitors are
not being worn. Improvements in determining compliance based on
known patterns of quiescence may eliminate the need for sleep diaries
altogether.
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BEYOND THE MEAN: A SYSTEMATIC REVIEW
ON THE CORRELATES OF DAILY
INTRAINDIVIDUAL VARIABILITY OF
SLEEP/WAKE PATTERNS
BEI BEI1,2, JOSHUA WILEY3, JOHN TRINDER4, RACHEL MANBER5

1Monash University, Victoria, Australia, 2Royal Women’s Hospital, Victoria,
Australia, 3Mary MacKillop Institute for Health Research, Victoria,
Australia, 4University of Melbourne, Victoria, Australia, 5Stanford
University, California, USA

Introduction: Sleep/wake patterns across multiple days are governed by
two dimensions: the mean and the intraindividual variability (IIV).
Existing studies focus on the means, and the nature and correlates of
sleep/wake IIV are not well understood. This systematic review identi-
fies factors that are associated with daily sleep IIV, and discusses oppor-
tunities and challenges in examining IIV as a second dimension of sleep
parameters.
Method: A systematic search and review following the PRISMA guide-
lines were conducted in five major databases from inception to Novem-
ber 2014. Unique records (N = 3569) that imply the presence of daily
sleep measures and the examination of its IIV were identified and
screened, with 53 records meeting the following criteria for review: (a)
human adults; (b) peer-reviewed empirical publications; (c) daily assess-
ment of sleep for ≥3 consecutive days; (d) variability of daily sleep
parameters were quantified and examined in relation to other variables.
Results: Included studies spanned 1974 to 2014, with 49.1% published
in the last 5 years. Most (94.3%) measured daily sleep using daily logs
and/or actigraphy. The most common methods for quantifying IIV were
intraindividual standard deviation (66%) and coefficient of variance
(9.5%). Overall, this literature appeared ad hoc, with under-developed
theoretical frameworks and inconsistent methodologies. Correlates
most consistently associated with greater IIV in one or more aspects of
sleep/wake patterns were: younger age, non-White race/ethnicity, living
alone, physical health conditions, higher BMI, weight gain, bipolar and
unipolar depression symptomatology, stress, and evening chronotype;
symptoms of insomnia and poor sleep were associated with higher
sleep/wake IIV, which was reduced following sleep interventions. The
effects of experimentally reduced sleep/wake IIV on daytime functioning
were inconclusive.
Conclusions: Variability in daily sleep patterns was associated with
important mental and physical health outcomes, and should be consid-
ered as an additional dimension when sleep is examined across multiple
days. The existing literature highlights the need to adopt consistent
methodology and to systematically investigate both the correlates and
underlying mechanisms of daily sleep variability.
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EVENING USE OF ELECTRONIC DEVICES –
EFFECTS ON SLEEP, COGNITION AND
PERFORMANCE OF ELITE ATHLETES
IAN DUNICAN1,2, DAVID MARTIN2, SHONA HALSON2,
BRIAN DAWSON1, PETER EASTWOOD1

1University of Western Australia, Perth,WA, Australia, 2Australian Institute
of Sport, Canberra ,ACT, Australia

Introduction: Elite athletes tend to utilise electronic devices to stay
connected with family and friends and to promote competitive events.
However, excessive late night use of electronic devices can decrease the
total time available for sleep. The aim of this study was to determine the

effect of evening use of electronic devices on overnight sleep and next-
day athletic and cognitive performance in elite Judo athletes (Judokas).
Methods: Twenty-three Australian Judokas (11 females, 12 males, aged
18 years, range 16–26 years) attended an international Judo camp at the
Australian Institute of Sport (Canberra, ACT). Over a 6-day period each
athlete wore an actigraph (Readiband, Fatigue Science). Daily diaries
were completed of self-reported sleep onset, wake time duration; elec-
tronic device use, caffeine use and rate of perceived exertion during
training periods. Cognitive performance was assessed using a Cogstate
test battery (Cogstate Ltd). Physical performance was assessed using a
single leg – triple hop test. 14 of the participants (intervention group, 3
females and 11 males) agreed to have their electronic devices removed
on days 3 and 4 (48 hours) and returned on day 5. The remaining 9
participants (control group) were permitted to use their devices as
normal for the 6 days.
Results: Five of the 14 athletes in the intervention group were excluded
from final analyses due to their unanticipated use of electronic devices
during days 3 and 4. When considering night 2 data as ‘baseline’ for
both groups, compared to the control group, the intervention group
increased sleep duration by 17 ± 78 minutes on night 3 (p = 0.66) and
by 4 ± 70 minutes on night 4 (p = 0.28) and sleep onset decreased by
39 ± 8 minutes on night 3 (p = 0.06) and 37 ± 5 minutes on night 4
(p = 0.002). There were no differences in any measure of physical or
cognitive function between the groups.
Conclusion: This study has shown statistically insignificant trends for
an increase in sleep duration and decrease in sleep onset as a conse-
quence of evening removal of electronic devices. These changes did not
appear to affect next-day athletic performance or cognitive function.
The lack of statistically significant difference between the groups may be
due to the small sample sizes, and that greater changes in sleep duration
are required before changes in athletic performance or cognition can be
observed in elite Judoka athletes.
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INTERACTIVE EFFECTS OF TOBACCO
WITHDRAWAL AND SLEEP DEPRIVATION ON
PSYCHOMOTOR SPEED
DAVID MUNRO1, ROBERT HESTER1, JOHN TRINDER1,
CHRISTIAN NICHOLAS1,2

1The University of Melbourne, Victoria, Australia, 2Institute for Breathing
& Sleep, Heidelberg, Victoria, Australia

Introduction: Sleep disturbance presenting during tobacco withdrawal
has been associated with an increased risk of relapse. We investigated
the effect of a night of total sleep deprivation (≤24 hours extended
wakefulness) and acute (≥14 hours) abstinence from tobacco on
Psychomotor Vigilance Task (PVT) performance as diminished attention
during withdrawal has been previously associated with increased risk of
relapse.
Method: Daily smokers of tobacco and non-smokers (n = 28, M
age = 22.7 ± 3.8 years) were recruited. Smokers were randomly
assigned to an active (ad libitum) or abstaining group. After an adapta-
tion night, participants spent one night sleeping in the laboratory and a
second night completely deprived of sleep separated by approximately
1 week, order counterbalanced. Participants completed a 5 minute
Psychomotor Vigilance Task (PVT) both pre- and post-sleep, and every
3 hours across sleep deprivation over a total of 12 hours. Mixed models
ANOVA was conducted for effects of sleep condition, time, and smoking
group.
Results: Significant main effects of sleep deprivation and night condi-
tion were found across PVT measures in the anticipated direction; mean
reaction time (RT), reciprocal reaction speed (RRS; m 1/RT), number
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of lapses (RT > 500 ms), mean slowest 10% RT, RRS slowest 10%
(all p < .01). Active smokers demonstrated faster RRS (mean ± SD;
2.77 ± 0.44) than abstaining- (2.67 ± 0.60) and non-smokers
(2.60 ± 0.16) following sleep deprivation. Following sleep, active
smokers also demonstrated faster RRS (3.41 ± 0.43) than abstaining-
and non-smokers (3.09 ± 0.69 and 3.34 ± 0.46, respectively). A signifi-
cant group X sleep deprivation interaction effect on RRS was found
(p < .05) however no main effect of group or group X night condition
interaction was found on any measure (all p > .05).
Conclusion: Preliminary results support previous findings of significant
adverse effects of sleep deprivation on psychomotor speed and vigi-
lance. Adverse effects of acute nicotine abstinence, or beneficial stimu-
lant effects of nicotine on psychomotor speed, may only present in times
of nocturnal sleep deprivation which may motivate smoking in times
when acute abstinence and sleep deprivation co-occur. Power con-
straints limit the precise interpretation of the interactive effects of
tobacco abstinence on psychomotor speed during periods of prolonged
wakefulness at this time.
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SLEEP PROBLEMS AND PSYCHOLOGICAL
DISTRESS ARE ASSOCIATED WITH
DEPENDENCE ON CAFFEINE AND NICOTINE
ROWAN OGEIL1,2, JAMES PHILLIPS3

1Monash University, Victoria, Australia, 2Turning Point, Eastern Health,
Victoria, Australia, 3Auckland University of Technology, Auckland, New
Zealand

Caffeine and nicotine are widely used to promote alertness and
enhance mood. Caffeine is the most widely used psychoactive drug in
the world, with more than 80% of adults estimated to have used
caffeine. Nicotine is the primary psychoactive component of cigarettes,
and 15–25% of adults in Australia and New Zealand have reported
smoking in the past year. Discontinuation of either of these commonly
used stimulants is associated with a withdrawal syndrome that is char-
acterised by sleep and mood disturbances. While previous studies
have examined sleep problems following acute administration and
withdrawal following use of these drugs, the extent to which sleep and
mood is affected over longer periods of time especially in those who
are dependent is not well understood. To address this, we examined
the relationships between self-reported sleep quality, daytime sleepi-
ness and dependence on caffeine and nicotine. 160 participants com-
pleted an online study which assessed use of nicotine and caffeine;
dependence (measured using the Severity of Dependence Scale) and
self-reported sleep in the past month using the Pittsburgh Sleep
Quality Index (PSQI) and the Epworth Sleepiness Scale (ESS). The
Kessler Psychological Distress Scale (K-10) was used to assess anxiety
and depressive symptoms in the past month. Using regression models,
poor sleep quality was predicted by caffeine (p < .05) and nicotine
dependence (p < .001), but not socio-demographic factors including
age, gender or education level. Daytime sleepiness was predicted by
education level (p < .05) and caffeine dependence (p = .05), and K-10
score was predicted by caffeine dependence, nicotine dependence and
age (all p < .001).

These findings suggest that dependence on caffeine or nicotine is
associated with poor sleep quality and distress, but not daytime sleepi-
ness. While acute use of these commonly available stimulants promotes
vigilance, sleep quality and mood are impacted over longer periods in
those who are dependent. Future work is needed to examine other
factors that may impact upon the relationship between subjective meas-
ures of sleep, distress and stimulant dependence.
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HIGH RATES OF POLYPHARMACY IN A SLEEP
LAB POPULATION: A RETROSPECTIVE
HOSPITAL AUDIT
VANESSA COE1, BRIAN SMITH1,3, KRISTIN CARSON2,3

1The Queen Elizabeth Hospital, Adelaide, Australia, 2The Basil Hetzel
Institute for Translational Health Research, Adelaide, Australia, 3The
University of Adelaide, Adelaide, Australia

Objectives: Patients referred for polysolmnograpy (PSG) frequently
have comorbid medical conditions requiring medication use. Common
side effects of these medications include sleepiness, insomnia, and sleep
disturbances, which can have substantial implications for sleep quality
and the treatment of sleep disorders. The aim of this audit was to:
identify types and number of medications used in a sleep laboratory
population; identify any relationship between the use of these medica-
tions and the severity of patient symptoms; and to assess the incidence
of comorbidities.
Methods: A retrospective audit of case notes for patients that underwent
PSG at a tertiary teaching hospital between January and December 2014
was conducted. Patient characteristics, number and type of medications
and identification of medication with sleep related side effects was
extracted into a standardised template.
Results: There were 947 patients who underwent PSG during this time
with data extraction currently complete for 118. Polypharmacy was
common in patients attending our service, with an average of 5.5
medications per patient (range: 0–24). Of these, 63% were identified as
having 4 or more medications and 43% were taking 6 or more medi-
cations. Both a high body mass index and older age were correlated with
overall number of medications used, though no correlation was
observed between number of medications and AHI or ESS. The most
common medications were antihypertensives, antidepressants,
anticholesteremics, proton pump inhibitors, and bronchodilators.
Conclusions: Over 200 medications have known sleep related side
effects and small changes to treatment regimens can produce large
improvements in quality of life. This audit has found a substantial
proportion of subjects who are already reporting sleep issues requiring
investigation, are indeed using multiple medications. This has clinical
relevance as previous studies have found an association between
polypharmacy and decreased sleep quality. Given this, it is important to
take a patient’s medication regimen into consideration when assessing a
patient for possible sleep disorders. Psychological factors such as per-
ceived benefit and the presence of sleep maintenance insomnia play a
role in CPAP compliance and these can be affected by a patient’s medi-
cation regimen.
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SEDATIVES AND SAFETY: A MATTER OF RISK
PERCEPTION AND COMMUNICATION BETWEEN
PHARMACISTS AND PATIENTS
JANET CHEUNG1,2, MARIAM ODISHO3, IBRAHIM JOMAA1,
KEITH WONG2, BANDANA SAINI1,2

1Faculty of Pharmacy, The University of Sydney, Sydney, New South Wales,
Australia, 2NHMRC Centres of Research Excellence: CIRUS (Centre for
Integrated Research and Understanding of Sleep) and NeuroSleep, The
Woolcock Institute of Medical Research, Sydney, New South Wales,
Australia, 3Division for Pharmacokinetics and Drug Therapy, Department
of Pharmaceutical Biosciences, Faculty of Pharmacy, Uppsala University,
Uppsala, Sweden

Introduction: A core role of the pharmacist is to ensure safe and
effective medication use. Therapeutic classes which impair alertness
(e.g. sedative hypnotics) can pose safety concerns for the patient when
undertaking activities requiring psychomotor vigilance (e.g. driving).
Standard labelling and counselling protocols have a longstanding
history of use in the profession but little is known about how pharma-
cists perceive and/or assign medication-related risks or the impact of
current practice standards on patient safety. This study aims to explore
pharmacists’ current perceptions and communication of medication-
related risks in routine clinical practice and to determine the feasibility
of implementing new clinical resources.
Methods: In-depth semi-structured interviews explored pharmacists’
perceptions of medication-related risks, current medication provision
and the feasibility of new practice tools. Interviews were digitally rec-
orded, transcribed verbatim and analysed using Framework Analysis to
identify emergent themes. Demographic information and validated
measures of risk perception was also collected.
Results: This study is ongoing. Preliminary analysis of the qualitative
dataset from 6 completed pharmacist interviews revealed three key
themes: ‘Different Perspectives of Risk’, ‘Clinical Decision Making’ and
‘Refining Risk Communication’. Pharmacists were generally aware of the
therapeutic classes associated with medication-related risks and mostly
spoke about it in terms of ‘drowsiness’. Counselling approaches were
largely dictated by perceived patient interest/experience with a medica-
tion. While current resources were deemed adequate for handling
common patient questions, pharmacists were receptive to learning more
about medication-related risks. Concerns were also raised over inter-
individual differences which could make the precise assignment of risk
difficult.
Discussion and conclusion: Medicine-related risk communication is a
complex clinical phenomenon dictated by patients’ prior experiences
and the pharmacists’ practice environment. Extending pharmacists’
clinical knowledge in this therapeutic area and refining clinical
resources are key steps towards optimising safe medication use in
patients.
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PREVALENCE OF SEDATIVE/HYPNOTIC USE IN
AUSTRALIAN OLDER ADULTS AND PEOPLE
WITH DEMENTIA
ALICIA ALLAN1, SIMON SMITH1, LISA NISSEN1, ALESHA SMITH2

1Queensland University of Technology, Brisbane, QLD, Australia,
2Pharmacy Centre of Excellence, UQ, Brisbane, QLD, Australia

Introduction: Although older adults and people with dementia tend to
experience sleep complaints more frequently than do younger adults,

the prevalence of sleep disturbance in Australian older adults and
people with dementia is unclear. The prescription of sleep medication
provides a novel index for estimating the prevalence of sleep difficulties
in these groups. This study aimed to determine the frequency of clini-
cally significant sleep disturbance defined by the prescription of
sedative-hypnotics in a general practice setting.
Methods: Archival data from a commercial database of patient prescrip-
tion records were analysed. The full dataset consisted of 5,860,998
prescription interaction records from forty-five Australian general prac-
tices, from 1 May 2005 to 30 April 2012, with complete date, type of
prescription, patient ID and age. These records were examined for the
prescription of sedative hypnotic medications (ATC code N05C) and
anti-dementia medications (ATC code N06D). Prescription of an anti-
dementia medication was used as a proxy index for the presence of
dementia.
Results: During the analysis window, 15% (n = 7,826)of all patients
aged 65 or older without an anti-dementia prescription (n = 52,309)
were prescribed a sedative-hypnotic medication. Of the 940 individuals
prescribed an anti-dementia medication, 27% (n = 250) were also pre-
scribed a sedative-hypnotic. This proportion was significantly higher
than for a comparison group of older adults of the same age without a
prescribed anti-dementia medication (21%; χ2(1) = 15.25, p < 0.001;
OR = 1.34, CI = 1.15, 1.55). Individuals prescribed anti-dementia drug
were 1.25 times more likely to be prescribed a sedative-hypnotic
(Increased risk ratio = 1.25, CI = 1.12, 1.39).
Discussion: These results suggest that approximately 15% of Australian
older adults receiving any prescription from their general practitioner
also experience a clinically significant sleep disturbance. The increased
rate of sedative-hypnotic prescription for people on anti-dementia
medications suggests the potential role for non-pharmacological inter-
ventions to improve sleep in people with dementia.
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THE EFFECTS OF MINDFULNESS-BASED STRESS
REDUCTION ON SYMPTOMS OF RESTLESS
LEGS SYNDROME AND PSYCHOLOGICAL
WELL-BEING: A SINGLE ARM PILOT STUDY
VICKY BABLAS1, KEONG YAP1, DAVID CUNNINGTON2,
JOHN SWIECA2, KENNETH GREENWOOD3

1RMIT University, Bundoora VIC 3083, Australia, 2Melbourne Sleep
Disorders Centre, East Melbourne VIC 3002, Australia, 3Edith Cowan
University, Joondalup WA 6027, Australia

The aim of the present pilot study was to investigate whether
mindfulness-based stress reduction (MBSR) can be used as an effective
treatment option for the treatment of Restless Legs Syndrome (RLS).
Eight participants (four men and four women, with ages ranging from
44 to 67 years; M = 56.28, SD = 8.11) on long-standing pharmacologi-
cal treatment for RLS, but with on-going symptoms, attended a 6-week
MBSR group program. Five of these participants also participated in a
focus group three months post-intervention to provide their experiences
and opinions of the program.

The findings revealed group and individual clinically significant reduc-
tions in RLS symptom severity and RLS-specific quality of life. Results
also revealed both group and individual improvements in general psy-
chopathology, anxiety, depression and overall mental health status pre-
post intervention with stable improvement at three-months follow-up.

The findings of the current study suggest that MBSR may be a prom-
ising treatment option in the management of RLS and associated con-
ditions. This 6-week single arm pilot study provides a strong rationale
for further research to examine mindfulness-based interventions for RLS
using larger sample sizes and randomized controlled trials.
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SLEEP HEALTH BEHAVIOURS AND PRACTICES
AND THEIR IMPACT ON SLEEP QUALITY
AMONG AN ONLINE INSOMNIA PATIENT
POPULATION
JANET M.Y. CHEUNG1,2, RASHMI MOGHE1, NATHANIEL S.
MARSHALL2,4, KYLIE A. WILLIAMS3, BANDANA SAINI1,2

1Faculty of Pharmacy, The University of Sydney, Sydney, New South Wales,
Australia, 2NHMRC Centres of Research Excellence: CIRUS (Centre for
Integrated Research and Understanding of Sleep) and NeuroSleep, The
Woolcock Institute of Medical Research, Sydney, New South Wales,
Australia, 3School of Pharmacy, University of Technology, Sydney, New
South Wales, Australia, 4Sydney Nursing School, The University of Sydney,
Sydney, New South Wales, Australia

Introduction: Maladaptive sleep beliefs and behaviours are known to
perpetuate insomnia. However, little is known about the extent to which
these unhelpful practices affect sleep quality. Hence, this study aims to
explore patterns of unhelpful sleep practices and its impact on sleep
quality among an online sample of patients with insomnia.
Methods: An internet panel of 1013 participants with self-reported
insomnia completed a survey about sleep health resources. Unhelpful
sleep practices were broadly grouped into: pre-bed routines, bed activ-
ities and sleep rumination. Sleep quality was defined using the Insomnia
Severity Index (ISI) and the Dysfunctional Beliefs and Attitudes about
Sleep Scale (DBAS-16). Information was also collected on participants’
use of online insomnia information and prior consultation with a health
care professional (HCP). We compared differences between participants
engaging in unhelpful sleep practices with those who do not adopt such
practices across their help-seeking behaviours, ISI scores (<7 and >7)
and DBAS-16 scores (<3.8 and >3.8) using chi-square analysis.
Results: Online insomnia information use was associated with unhelp-
ful pre-bed routines (p = 0.02), unhelpful bed activities (p = 0.001) and
unhelpful sleep rumination (p = 0.01). However, there were no signifi-
cant differences observed in the sleep practices of subjects who con-
sulted a HCP and those that did not (p > 0.05). Greater insomnia
severity was observed in subjects who adopted unhelpful pre-bed rou-
tines (p = 0.04) and unhelpful sleep rumination (p < 0.001) but not
among those who undertake unhelpful bed activities (p = 0.87). Higher
levels of dysfunctional sleep beliefs were associated with unhelpful
pre-bed routines (p < 0.001) but not unhelpful bed activities (p = 1.00)
or unhelpful sleep rumination (p = 0.42).
Discussion and conclusion: Contrary to conventional advice, engaging
in so called unhelpful bed activities did not influence insomnia severity
in an online patient sample. Our findings suggest that clinicians may
need to place greater emphasis on addressing patients’ unhelpful pre-
bed routines and sleep rumination during the provision of sleep health
education in their practice.
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THE THERAPEUTIC EFFECT OF
COGNITIVE-BEHAVIOUR THERAPY FOR OLDER
ADULTS SUFFERING FROM INSOMNIA WITH
SHORT OBJECTIVE SLEEP DURATION:
A RANDOMIZED CONTROLLED TRIAL
NICOLE LOVATO1,2, LEON LACK1,2

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

Introduction: Recent literature suggests individuals suffering chronic
insomnia who have short objective sleep duration have underlying
pathophysiological and clinical characteristics distinct from those with
normal objective sleep duration. However, it remains unclear whether
the therapeutic effects of CBTi differ between these proposed groups of
insomnia sufferers. The present study evaluated the efficacy of a brief
group-based program of cognitive-behaviour therapy (CBTi) for older
insomniacs with short objective sleep relative to those with normal sleep
duration.
Method: Ninety-four adults (male = 46, mean age = 63.34, SD = 6.41)
with sleep maintenance and/or early morning awakening insomnia were
selected from a community-based sample. The participants were classi-
fied as short sleepers (SS; <6 hrs total sleep time) or normal sleepers
(NS; ≥6 hrs total sleep time) based on one night of home-based
polysomnography. Participants were randomly allocated to a four-week,
group-based treatment program of CBTi (N = 30 SS, N = 33 NS) or to a
wait-list control condition (N = 9 SS, N = 19 NS). One-week sleep
diaries, actigraphy and a comprehensive battery of questionnaires were
used to evaluate the efficacy of CBTi for those with short objective sleep
relative to those with normal sleep duration. Outcome measures were
taken at pre-treatment, post-treatment, and 3-month follow-up.
Results: CBTi produced robust and durable improvements in quality of
sleep including reduced wake after sleep onset, and improved sleep
efficiency. Participants also reported a reduction of scores on the Insom-
nia Severity Index, Flinders Fatigue Scale, Epworth Sleepiness Scale,
Daytime Feeling and Functioning Scale, Sleep Anticipatory Anxiety
Questionnaire, the Dysfunctional Beliefs and Attitudes Scale, and
increased Sleep Self-Efficacy Scale. All improvements were significant
relative to their respective SS or NS waitlist group. The benefits of CBTi
were comparable for those with short and normal objective sleep prior
to treatment.
Discussion: Older insomniacs with short objective sleep receive com-
parable therapeutic benefits following CBTi relative to those with
normal objective sleep.

229

MULTI-NIGHT EEG RECORDING DURING SLEEP
CAN PROVIDE IMPORTANT INFORMATION IN
MANAGING INSOMNIA
DANIELLE KELLY, HAILEY MEAKLIM, JOHN SWIECA,
DAVID CUNNINGTON
Melbourne Sleep Disorders Centre, East Melbourne VIC, Australia

Introduction: Having an objective measure of sleep is important in the
clinical management of people with insomnia. It forms the basis of
cognitive behavioural strategies such as sleep restriction, but for many
people with insomnia there is significant sleep state misperception,
which can make subjective sleep measurement inaccurate. People with
insomnia can find polysomnography (PSG) uncomfortable and intimi-
dating, and polysomnography only allows a single night of recording. As
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such, a single night PSG may not representative of their usual experience
and is subject to first-night effect, particularly in the sleep laboratory.
For this reason, historically, in complex cases, PSG was performed for
consecutive nights. We aimed to assess the feasibility and utility of using
a simple multi-night EEG recording device to measure sleep over 3
nights at home in people with insomnia.
Method/results: Eleven subjects with insomnia were studied. There
were 7 females and 4 males, and the mean age was 39. Participants had
severe insomnia (mean ISI 22), but were not sleepy (mean ESS 3). They
scored in the moderate range for both depression (mean PHQ-9 16) and
anxiety (mean GAD-7 11). On night 1, subjective TST (4.86 hrs) was
2.12 hrs shorter (p = 0.007) than objective TST (6.97 hrs). On night 2,
these values were 5.52 hrs vs 6.84 hrs (p = 0.05), and by night 3 the
difference was smaller, 5.45 hrs vs 6.54 hrs and no longer statistically
significant (p = 0.19). Subjective sleep onset latency was longer than
objective sleep onset latency on night 1 (67.0 min vs 8.27 min,
p = 0.0005), night 2 (75.3 min vs 4.67 min, p < 0.0004) and night 3
(101.7 min vs 33.7 min, p = 0.03). There was significant variation in
subjective and objective sleep measurements across the 3 nights within
individuals.
Conclusion: This group of people with insomnia demonstrated signifi-
cant sleep state misperception, for both sleep length and time taken for
sleep onset. Having a combination of objective and subjective measure-
ment of sleep that occurred over multiple nights and, taking into
account the variations between nights, provides accurate data for creat-
ing sleep restriction prescriptions. In addition, the data collected can be
used to support cognitive therapy, helping address disordered cogni-
tions around sleep, by helping people better understand the differences
between perceived and objectively measured sleep.
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MINDFULNESS-BASED THERAPY FOR INSOMNIA
PRODUCES SUSTAINED REDUCTIONS IN
INSOMNIA SEVERITY
ALLIE PETERS1,2, JOHN REECE2, DAVID CUNNINGTON1,
MOIRA JUNGE1, JASON ONG3

1Melbourne Sleep Disorders Centre, East Melbourne, Victoria, Australia,
2RMIT University, Bundoora, Victoria, Australia, 3Rush University Medical
Centre, Chicago, Illinois, USA

Objective: This study investigated group delivery of a mindfulness-
based intervention for primary insomnia. Mindfulness Based Therapy
for Insomnia (MBT-I) offers an alternative approach to the current gold
standard, non-pharmacological approach to insomnia, Cognitive Behav-
iour Therapy for Insomnia (CBT-I), with a focus on reducing sleep-
related arousal. Findings have indicated reductions in subjective sleep
measures following MBT-I treatment (Ong, Shapiro, & Manber, 2008).
This study aimed to investigate the outcome of MBT-I recruited from a
sleep clinic to examine the generalizability in a diverse sample. Partici-
pants: 30 participants, consisting of 21 females (M age = 50, range = 26
– 72) and 9 males (M age = 45, range 34 – 59) who met criteria for
primary insomnia.
Methods: Treatment consisted of 6 sessions of MBT-I (Ong, Shapiro, &
Manber, 2008) delivered in groups of 7–8 with each session lasting 2
hours in duration. The primary outcome measure was the Insomnia
Severity Index (ISI) and the secondary outcome measure was the Pre-
sleep Arousal Scale (PSAS), which assesses somatic and cognitive
arousal. Outcome measures were recorded at three time-points (i.e., the
average of pre-treatment scores 6 weeks apart, post-treatment and 3
month follow-up).
Results: One way ANOVAs indicated that the average severity of insom-
nia as measured by the ISI reduced over time F, (2, 40) = 35.07,

p < .001, η2 = .64, 95% CI [.42, .74] with a large treatment effect
detected. Insomnia reduced significantly from a moderate level of
insomnia pre-treatment (M = 17.58) to sub-clinical insomnia
(M = 12.25), with no difference between post-treatment and follow-up
scores (M = 10.16). There was a significant difference in cognitive
arousal over time F, (1, 43) = 5.34, p = .009, η2 = .20, 95% CI [.02,
.37]. Cognitive arousal reduced significantly from pre-treatment
(M = 23.38) to post-treatment (M = 18.89) but these changes were not
fully maintained at follow-up (M = 19.14). No difference in somatic
arousal was found.
Conclusion: Analysis of data collected in response to a group treatment
of MBT-I for insomnia delivered over 6 weeks revealed significant sus-
tained reductions in insomnia symptoms, and short-term reductions in
cognitive arousal. This suggests that MBT-I can be delivered in a sleep
clinic setting with indications of sustained treatment gains.
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COMPARISON OF THE OXYGEN DESATURATION
INDEX (ODI) GENERATED BY THE APNEALINK
PORTABLE DEVICE AND COMPUMEDICS
LABORATORY SLEEP STUDY SYSTEM
YVONNE NG1, SIMON JOOSTEN1,2, BRADLEY EDWARDS3,4,
ANTHONY TURTON1, HELEN ROMIOS1, THILINI
SAMARASINGHE1,5, DARREN MANSFIELD1,4, GARUN HAMILTON1,2

1Monash Lung and Sleep, Monash Health, Clayton, Victoria, Australia,
2School of Clinical Sciences, Monash University, Clayton, Victoria,
Australia, 3Department of Physiology, Monash University, Clayton,
Victoria, Australia, 4School of Psychological Sciences, Monash University,
Clayton, Victoria, Australia, 5Hudson Institute of Medical Research,
Clayton, Victoria, Australia

Introduction: The oxygen desaturation index (ODI) is increasingly
being used either for the diagnosis of obstructive sleep apnoea (OSA) or
in determining the risk for cardiovascular disease in patients with OSA.
However, different programs utilise different algorithms to calculate the
ODI. The aim of this project was to compare the ODI generated by two
different programs.
Methods: Participants undergoing a diagnostic sleep study for sus-
pected OSA underwent simultaneous oximetry recording using both the
ApneaLink portable device (AL) and Compumedics laboratory sleep
study system (Comp). The ODI was automatically calculated by the
respective software programs. To determine if any differences were due
to algorithm or recording devices, the Compumedics software was used
to generate ODI values using the oximetry data recorded by the
ApneaLink device. Pearson’s correlation was assessed and Bland-Altman
plots were used to analyse agreement between the two programs.
Results: N = 116. Ten participants had to be excluded due to technical
issues. The Compumedics program tended to generate lower ODI
values than the ApneaLink program, but with significant variability. For
ODI4%, correlation of ODI-AL v ODI-Comp (matched for recording
time) had r = 0.96 (P < 0.001; 95%CI 0.94 – 0.97). For agreement,
bias = 4.4 with AL reading higher (95% limits −5.8 to 16.6). For
ODI3%, correlation was similar, but agreement was poorer with AL
reading higher (bias = 7.1; 95% limits −6.4 to 20.6) as shown in
Figure 1. There was excellent agreement between ODI-AL and ODI-
Comp when AL data was analysed using the Compumedics software.
For ODI4%, correlation had r = 0.998 (P < 0.001; 95%CI 0.9974 –
0.9988). For agreement, bias = 0.03 (95% limits −2.7 to 2.8), suggest-
ing the main source of discrepancy was not due to the different
algorithms used by the different programs. Similar results were evident
for ODI3%.
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Discussion: There is a clinically significant difference in ODI values
generated by the two programs. The discrepancy is due to algorithm
differences. Clinicians need to be aware of these differences and how
they may affect clinical decision-making.
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UNDERSTANDING RESPIRATORY COMPROMISE
ON THE FIRST POST-OPERATIVE NIGHT AFTER
PAEDIATRIC ADENOTONSILLECTOMY- THE
CONTRIBUTION OF DOWNLOADABLE
OXIMETRY RECORDINGS
KATHARINE JAMIESON, GILLIAN NIXON, MARGOT DAVEY
Melbourne Children’s Sleep Centre, Monash Medical Centre, VIC,
Australia

Introduction: Adenotonsillectomy (AT) for obstructive sleep apnoea
(OSA) can be complicated by post-operative respiratory adverse events
(AE), particularly in children with severe OSA. Performance of post-
operative downloadable oximetry is becoming increasingly routine,
without evidence base of its clinical utility. This study aimed to 1)
Quantify desaturation on first post-operative night in children with
severe OSA; 2) Document extent of improvement from pre-operative
testing 3) Establish predictive factors for severe/clinically important
desaturation post-operatively;4) Determine the impact of downloadable
oximetry on clinical outcome.
Methods: Children with severe OSA on pre-operative testing having AT
at a tertiary centre were eligible. Post-operative overnight oximetry was
performed with a high resolution oximeter (Masimo Radical, 2 sec aver-
aging). Oximeter parameters evaluated include McGill score, SpO2

nadir, frequency of ≥4% desaturation (di4), frequency of saturations
<90% (di90). Clinical files were reviewed retrospectively for length of
stay, complications, interventions needed.
Results: 35 children (1–14 yo; 10F) were recruited; 8 were obese, 3 had
other major comorbidity; 10 were <3 years of age. 29 had pre-operative
McGill score ≥3 and 6 had McGill score 1 on pre-op oximetry but
moderate-severe OSA on PSG. Post-op oximetry data was not available
due to technical problems in 4, influenced by oxygen administration in
4 (3 abnormal; 1 normal) and abnormal but not meeting McGill criteria
in 6. In the 21 with post-op McGill score, it was unchanged in 9,
improved in 9 and normalised in 3 (p = 0.04 for improvement). Post-
operative oximetry was abnormal in a total of 23/30 (77%) patients.
Mean saturation, saturation nadir, di90 and di4 all improved post-
operatively (p < 0.05). 38 AE occurred in 23 patients, of which 20 were
respiratory AE. No serious AE or PICU transfers occurred. Age, obesity
and co-morbidity did not predict AE. Abnormal post-op oximetry was
associated with AE (p = 0.07) but not length of stay.
Discussion: There was a significant improvement in saturation param-
eters, but post-operative overnight oximetry was abnormal in 77% of
patients. Downloadable oximetry detects desaturation that is not clini-
cally apparent in a significant number of patients, but the clinical
relevance of this remains to be elucidated. We continue to collect data
on longer term clinical outcomes.

233

SPECTRUM OF SLEEP DISORDERED BREATHING
IN JOUBERT SYNDROME
SAIKIRAN GOPALAKAJE, CHETAN PANDIT, CHRIS SETON,
DOMINIC FITZGERALD, KAREN WATERS
Children’s Hospital at Westmead, Westmead, Sydney, NSW, Australia

Background: Neonatal respiratory dysregulation is a feature of Joubert
Syndrome, which also has other neurological abnormalities. However
there are no reports of how respiratory abnormalities change with age,
and whether these children are predisposed to sleep-associated respira-
tory abnormalities. The aim of the study was to collate sleep study
results from a series of patients with Joubert syndrome.
Methods: We undertook a retrospective review of patients with Joubert
syndrome who had undergone overnight polysomnography (PSG)
during the period 2010–2015, (SDB) in a large tertiary Sleep Medicine
Centre (Children’s Hospital at Westmead, Sydney, Australia).
Results: Nine children with confirmed Joubert Syndrome, and all chil-
dren had MRI confirmation with typical molar tooth sign of brain stem
appearance with associated cerebellar abnormalities of varying degree.
One child died in infancy due to respiratory failure. The remaining
eight surviving children included 5 males, had a median age of 6 yr
[range 2.0–10 yr], body mass index (BMI) of 17.2 [13.6–35.2] kg/m2.
Four (50%) had OSA sufficient to require treatment. Two had
adenotonsillectomy, one was treated with CPAP, and one family declined
treatment. Sleep studies were examined in detail for evidence of reso-
lution or persistence of respiratory pattern irregularities. One child had
classical hyperpnoea followed by central apnoea pattern and another
child had variable tachypnea not followed by central apnoea. Surviving
patients had no evidence of respiratory failure.
Conclusions: Patients with Joubert Syndrome exhibit a range of res-
piratory abnormalities that can be so severe as to result in death during
infancy. These children were studied by us to evaluate for Sleep Disor-
dered Breathing, but evidence of respiratory pattern abnormalities may
persist, without respiratory failure, at school-age.

234

PREVALENCE OF SLEEP DISTURBANCES IN
VIETNAM VETERANS (VV) WITH AND WITHOUT
POST-TRAUMATIC STRESS DISORDER (PTSD)
DAYNA LAW1, SARAH MCLEAY2, WENDY HARVEY2,
ROBYN O’SULLIVAN1

1SleepCare, Brisbane, QLD, Australia, 2Gallipoli Medical Research
Foundation, Brisbane, QLD, Australia

Introduction: PTSD is thought to affect 15–30% of combat veterans. It
is considered a state of hyperarousal and insomnia, nightmares and
sleep fragmentation are hallmark features. An increased frequency of
sleep disturbances has been postulated to be linked to the maintenance
of PTSD and to worse clinical outcomes. The aim of this study was to
investigate the prevalence of a wide range of sleep disorders in a large
cohort of older veterans with and without PTSD.
Methods: A cross-sectional, cohort study of VV with and without PTSD
was performed involving comprehensive assessment of physical and
psychological health status and investigation of genetics and epigenetic
changes. Detailed psychiatric evaluations established diagnosis of PTSD
and the clinician administered PTSD scale (CAPS-V) determined PTSD
severity. In this arm of the study interviews utilised the Mayo and Berlin
questionnaires, Epworth sleepiness scale and a structured clinical sleep
history covering participants’ self-reported sleep habits, nightmares,
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sleep terrors, vocalisation, obstructive sleep apnoea, movements during
sleep and dream enactment behaviour. Detailed drug and alcohol his-
tories were obtained. For each sleep disturbance (binary data; yes/no),
risk ratios and their 95% confidence intervals were compared in the two
groups. Continuous variables (eg typical hours slept) were compared
between groups using t-tests, and categorical data using Pearson’s χ2

tests or Fisher’s exact tests as appropriate. To account for multiple
testing issues, p-values were adjusted according to the method by
Benjamini & Hochberg.
Results: ∼300 VV aged between 60–88 years were recruited, including
subjects with varying severities of PTSD as well as trauma exposed and
non-trauma exposed controls. Preliminary results support an increased
prevalence of sleep disorders in VV with PTSD compared to those
without PTSD. Full results to be presented.
Discussion: The results from this large cohort study should highlight
the prevalence of a wide range of sleep disorders in older veterans with
PTSD. More detailed understanding of the extent of sleep disturbance in
VV with PTSD is hoped to ultimately result in more targeted manage-
ment strategies for veterans with PTSD.
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TREATMENT FAILURE OF CONTINUOUS
POSITIVE AIRWAY PRESSURE IN THE
MANAGEMENT OF OBSTRUCTIVE SLEEP
APNOEA: A FIVE YEAR RETROSPECTIVE AUDIT
FROM A LARGE METROPOLITAN SOUTH
AUSTRALIAN HOSPITAL
MICHELLE X Z WONG, EMILY HOPKINS, AENEAS YEO
Department of Thoracic Medicine, Royal Adelaide Hospital, Adelaide,
South Australia, Australia

Introduction: Continuous Positive Airway Pressure (CPAP) is a very
effective treatment for patients with Obstructive Sleep Apnoea (OSA),
however, this treatment is not always well tolerated. Our previous study
demonstrated a growing number of patients commencing CPAP with a
corresponding increase in those returning equipment per year. This
study aimed to identify reasons for equipment return in all patients
commenced on CPAP in our centre over a 5 year period, particularly
those who have failed to acclimatise to CPAP therapy.
Methods: Retrospective audit of patients diagnosed with moderate to
severe OSA between April 1999 and April 2014. Patients were classified
into 2 groups: (a) continuing treatment and (b) equipment return.
Medical letters and correspondence were used to determine reasons for
return. Compliance data was obtained from CPAP download docu-
ments. In this audit, “CPAP failure” was defined as intolerance to treat-
ment or failing to continue with recommended CPAP therapy in those
who had returned treatment equipment.
Results: 2093 patients commenced CPAP during the study period.
Excluding deaths (65 patients), 340 (16.24%) patients subsequently
returned equipment. Of these, 211 (62.05%) patients were true “CPAP
failures”, comprising 149 (43.82%) patients who were intolerant to
treatment , 40 (11.76%) patients who were reluctant to continue for
unspecified reasons and 22 (6.47%) patients who had medical/social
factors preventing effective CPAP. Of note, 42 (12.35%) patients
transitioned to long term government funded equipment and 26 (7.64%)
patients went on to purchase their own equipment. In the “CPAP failure”
group, average usage per night on last available data download was 2
hours and 36 minutes with device usage on 59.73% of the time.
Discussion: This study showed that the overall prevalence of true
“CPAP failure” was lower than previously reported based on equipment
return rates.
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MELATONIN IN CHILDREN WITH NOCTURNAL
ENURESIS: AN EXPLORATORY STUDY
PATRINA CALDWELL1,2, BERNADETTE PRENTICE1,
KAREN WATERS1,2

1The Children’s Hospital at Westmead, Sydney, NSW, Australia, 2The
University of Sydney, Sydney, NSW, Australia

Introduction: Recently, enuretic children were shown to have frequent,
brief cortical stimulation during sleep resulting from the bladder stretch
response. We hypothesise that the higher incidence of brief cortical
stimulation in enuretic children results in relative sleep deprivation and
poorer sleep quality. Therefore, using melatonin to improve sleep
quality may enable children to have a lower arousal threshold, and thus
better response to the enuresis alarm trigger or bladder signal to wake.
Methods: This is a descriptive study of the cohort of patients with
nocturnal enuresis seen at a tertiary children’s hospital continence clinic
who were prescribed melatonin. Data collected included demographics,
medical and sleep histories, incontinence history, history of previous
treatments and response to the melatonin (sleep, and response to alarm
training). Factors associated with treatment response are summarised
using descriptive statistics.
Results: Melatonin was prescribed for 29 children and 18/29 (62%)
became dry. These included 11/19 (58%) using melatonin in conjunc-
tion with alarm training and 6/10 (60%) who used melatonin without
further alarm therapy. 16/23 (70%) who had previously failed alarm
training and 13/19 (68%) who had previously failed desmopressin
became dry with melatonin. 15/23 (65%) of those who had non-
monosymptomatic enuresis became dry with melatonin.
Discussion: This exploratory study is the first to demonstrate a positive
effect from melatonin in a cohort of children who predominantly have
non-monosymptomatic nocturnal enuresis or previously failed first line
therapy. When melatonin is given with or without further alarm-
training, many became dry, although numbers are too small to deter-
mine the significance of this finding. Further research is warranted to
determine the usefulness of melatonin as an adjunct in the treatment of
nocturnal enuresis.
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PERIODIC LEG MOVEMENTS OF SLEEP (PLMS)
EFFECTS ON NEUROCOGNITIVE FUNCTION
RAJIV SHARMA, BRETT DUCE, JOSEPH CHURTON,
CRAIG HUKINS
Princess Alexandra Hospital, Brisbane, QLD, Australia

Introduction: Very limited data are available on the neurocognitive
effects of periodic limb movements of sleep (PLMS) in the sleep disor-
dered breathing (SDB) population. PLMS are commonly observed in
sleep studies; however the significance and need for treatment are often
unclear. The aim of this relationship was to assess the relationships
between PLMS severity and neurocognitive function variables.
Methods: Retrospective review of all patients undergoing diagnostic
polysomnography (PSG) for suspected SDB with concomitant
Psychomotor vigilance task (PVT) performed over an 8 month period.
The relationship between PLM/hour and PVT outcomes (Lapses,
Median Reaction Time (RT), Slowest 10% RT, Mean 1/RT and Fastest
10% RT) were assessed by Linear Regression (univariate) and Best
Subset Regression (multivariate) analysis. Differences in PVT Lapses
were assessed above and below PLMS thresholds of 15, 30 and 50 per
sleep hour (representing levels of clinical significance and increasing
PLM frequency) after correction for age, gender and AHI (ANCOVA).
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Results: 189 patients were assessed, aged 55.19 ± 14.56 years, 48%
male with an average AHI of 24.4 ± 27.35 per hour.
1. Univariate analysis showed no significant relationship between

PLMS and PVT variables (r2 all <0.008).
2. Multivariate analysis showed that combination of age, gender, AHI

and Arousal Index were most predictive of all PVT variables (r2

0.15–0.175) and that the addition of PLMS frequency improved the
model only for prediction of the fastest 10% RT (r2 improving from
0.147 without PLMS to 0.151 with PLMS).

3. There were no differences in lapses at PLMS thresholds of 15, 30 and
50 per sleep hour.

Conclusions: Psychomotor Vigilance Task outcomes are most closely
associated with age, gender and severity of SDB (although still explain-
ing <20% of the variability in PVT outcomes). PLMS frequency has no
significant impact on PVT measures. In the absence of specific symp-
toms (not assessed in this study), treatment of incidental PLMS during
routine polysomnography for suspected SDB does not appear necessary.
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THE ROLE AND CLINICAL UTILITY OF
WARD-BASED RESPIRATORY FAILURE UNITS:
EXPERIENCE FROM THREE AUSTRALIAN UNITS
JANE MULLINS1, BHAJAN SINGH1, MICHELLE MURPHY2,
CRAIG HUKINS2, JAMES DOUGLAS3, GEORGE TAY3

1West Australian Sleep Disorders Research Institute, Sir Charles Gairdner
Hospital, Perth, WA, Australia, 2The Princess Alexandra Hospital,
Brisbane, QLD, Australia, 3The Prince Charles Hospital, Brisbane, QLD,
Australia

Introduction: Patients hospitalized with respiratory failure or with con-
ditions that predispose to respiratory failure are at high risk of mortality.
The model of care for such inpatients varies widely from hospital to
hospital ranging from general medical wards to high dependency and
intensive care units. We report on the role and clinical utility of ward-
based units dedicated to the management of patients with respiratory
failure (RFUs) in 3 Australian teaching hospitals – Sir Charles Gairdner
Hospital (SCGH) WA1, Princess Alexandra Hospital (PAH) QLD2, and
the Prince Charles Hospital (PCH) QLD3.
Methods: We conducted a prospective clinical audit of consecutive
patients presenting to two RFUs1,2 and all patients requiring non-
invasive ventilation (NIV) at a third unit3. Data collected included
primary and secondary diagnoses, co-morbidities, functional status,
acuity quantified by the simplified therapeutic intervention score (TISS-
28) and outcomes. At one unit1 current data was compared to a similar
audit conducted in 2004.
Results: At SCGH1 in 2015 over 6 weeks there were 72 admissions, 50
(69%) had respiratory failure, 30 (41%) required NIV and 6 died in
hospital (8%). In 2004 over 6 months, the mortality rate in 220 patients
was 10% and a higher proportion of patients had tracheostomies (9%
vs. 3%). At PAH2 over 20 weeks, there were 121 admissions, 91 had
respiratory failure, 63 (52%) required NIV and 12 died in hospital
(10%). Mean TISS-28 scores were higher at PAH (15.8) vs. SCGH
(12.8), and higher than ward controls (6.9)1,2. At PCH3 over 8 weeks, 11
patients required NIV with 5 (45%) in-hospital deaths in this NIV only
sample. The most common co-morbidities in those requiring NIV were
COPD (58%), obesity (44%) and sleep disordered breathing (30%).
Data collection is ongoing and variance in outcomes between sites will
be examined.
Discussion: Ward-based units for patients with or who are at risk of
respiratory failure can provide a safe environment for patients with a
high acuity including those requiring non-invasive ventilation. These
units foster expertise in the management of such patients and achieve

considerable success even in patients with advanced age, multiple
comorbidities and poor functional status who are often unsuitable for
escalation of care beyond these units.
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AWAKE SUPINE OXIMETRY AS A SCREENING
TOOL FOR SEVERE SLEEP DISORDERED
BREATHING AND HYPOVENTILATION IN THE
SUPER-OBESE
ADELLE JEE1, SUBASH SRIKANTHA2, SAURABH GUPTA1,
PETER R BUCHANAN1,2, PETER W COLLETT1,
FRANCES GARDEN3,4, GUY B MARKS3,4, HIMA VEDAM1

1Liverpool Hospital, Sydney, NSW, Australia, 2Woolcock Institute of Medical
Research, Sydney, NSW, Australia, 3South Western Sydney Clinical School,
Sydney, NSW, Australia, 4Ingham Institute of Applied Medical Research,
Sydney, NSW, Australia

Introduction: Obesity is a major public health issue with 62.8% of
Australian adults considered overweight or obese, and a growing
number ‘super obese’ (BMI > 50 kg/m2). The incidence of obesity
hypoventilation syndrome (defined as BMI > 30 kg/m2 and awake
hypercapnia with PaCO2 > 45 mmHg without other known causes),
increases with degree of obesity and diagnosis is often delayed until
presentation with acute respiratory failure.
Aim: To assess the validity of awake supine oximetry as a screening tool
to identify daytime respiratory failure (DRF) in super obese patients.
Method: We conducted a cross-sectional descriptive study in patients
undergoing in-laboratory overnight diagnostic polysomnography (PSG)
and daytime arterial blood gas (ABG) analysis at Liverpool Hospital
between January 2009 and February 2015. Participants were those with
BMI > 50 kg/m2. Receiver operating characteristic (ROC) curve analysis
was used to select awake supine SaO2% cut-points that have optimal
sensitivity and specificity for DRF. Odds ratios were estimated by logistic
regression.
Results: Of 55 super-obese participants, 40 (72.7%) had severe SDB, 26
(47.3%) had DRF and 19 (34.5%) had both. Participants with DRF,
compared with those without DRF, had significantly lower overnight
minimum SaO2% (66.8 vs 75.4 respectively, p = 0.0027) and longer
duration spent ≤90% (269.9 min vs 112.3 min, p = <0.001). There was
a significant association between awake supine SaO2% and the presence
of DRF (odds ratio 0.74, 95% CI 0.59–0.92, p = 0.0078; area under
ROC curve = 0.702). An awake supine SaO2 < 91.2% had 96.6% speci-
ficity and 90% positive predictive value, and SaO2 < 97.5% had 92.3%
sensitivity and 71.4% negative predictive value for the presence of DRF.
Conclusion: This study demonstrated a high prevalence of DRF in
super-obese patients undergoing polysomnography. An awake supine
SaO2 < 91.2% was highly specific for the presence of DRF confirmed on
ABGs. Larger prospective studies are required to further assess the role
of this simple screening tool, especially in combination with other
screening tests, to identify super-obese patients with daytime respiratory
failure and facilitate more urgent referral for further specialist sleep
assessment.
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DOMICILLARY NON-INVASIVE VENTILATION
POST LUNG TRANSPLANTATION
SAKHEE KOTECHA, CATHERINE BUCHAN, KERRY PARKER,
JO TOGHILL, BELINDA MILLER, MATTHEW NAUGHTON,
ELI DABSCHECK
Alfred Hospital, Melbourne, Australia

Introduction: The use of domiciliary non-invasive ventilation (NIV)
post lung transplantation (LTx) has not previously been described. This
is a single-centre retrospective audit of all patients who have required
domicillary NIV post LTx over a 5.5 year period. We aim to describe the
indications and outcomes of these patients.
Methods: All patients requiring domicillary NIV post LTx between
2010 and 2015 were assessed. Data collected included indications for
NIV, duration between LTx and NIV commencement, lung function at
the time of NIV commencement, arterial blood gas (ABG) measures at
commencement, NIV pressures and patient outcomes.
Results: 19 patients were identified as requiring NIV post LTx. 58%
patients were male and mean patient age was 54.6 years. Indications
for initiating NIV were chronic lung allograft dysfunction (CLAD)
(37%), diaphragm palsy (21%) and a combination of factors (42%).
Mean FEV1 at time of NIV commencement was 1.05L (35% pre-
dicted). Mean PCO2 was 74.8 mmHg prior to commencing NIV with
an improvement to a mean PCO2 of 50.7 mmHg post NIV initiation.
Average initial NIV settings were IPAP 16 cmH20, EPAP 6 cmH20 and
a BURR of 11. NIV was commenced at a mean time point of 34.7
(± 66.5) months post LTx. Mean NIV adherence was 8 (± 4.6) hours
per day. The average duration of NIV required post LTx was 14.3
(± 21) months. Patient outcomes: 9 (47%) patients died, 3 (16%)
underwent redo LTx, 4 (21%) patients were weaned off NIV and 3
(16%) continue on domicillary NIV.
Discussion: This is the first case series to describe the use of domicillary
NIV post LTx. Patients commenced on NIV post LTx had severely
impaired lung function and severe hypercapnia. Hypercapnia improved
significantly with NIV. There was a high mortality rate in this case series,
reflecting the severity of illness in this patient population.
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CHRONOTHERAPY IN PRACTICE- FROM THE
PERSPECTIVE OF THE COMMUNITY
PHARMACIST
GAGANDEEP KAUR1,2, YUH-LIN GAN1, CRAIG PHILLIPS2,
KEITH WONG2, BANDANA SAINI1,2

1Faculty of Pharmacy, The University of Sydney, Sydney, New South Wales,
Australia, 2NHMRC Centres of Research Excellence: CIRUS (Centre for
Integrated Research and Understanding of Sleep) and NeuroSleep, The
Woolcock Institute of Medical Research, Sydney, New South Wales,
Australia

Background: Optimizing the time of drug administration with circadian
rhythms to enhance the clinical effect or minimize adverse events is
referred to as chronotherapy. Pharmacists have a key role in providing
medicine related information, including counseling about the optimal
time for medication administration. Despite emerging evidence for
chronotherapy in specific cases, the perspective of pharmacists about
their understanding and application of these principles in practice has
not been explored.
Objective: To explore community pharmacist’s perspectives about their
experience in the application of chronotherapy principles in practice.

Methods: Semi-structured face to face interviews with a convenience
sample of community pharmacists were conducted. All interviews were
audio-recorded, transcribed verbatim and thematically analyzed using a
‘grounded theory’ approach, given the novelty of this area.
Results: Thematic analysis of 25 semi-structured interviews identified
seven main themes. Most participants in the sample frequently reported
dealing with decisions about suggesting appropriate times of drug
administration to patients. Their approach was mainly pragmatic rather
than based on theoretical principles of circadian variation in drug dis-
position or on current or emerging evidence; thus there was an
evidence-practice chasm in some cases. However, most participants
believed they have an important role to play in counseling patients
about optimal administration times and were willing to enact such roles
or acquire skills/competence in this area.
Conclusion: Community pharmacists make a valuable contribution in
providing the patients with information on optimal timing of drug
administration during counseling. Further education, practical training
and access to information may help pharmacists in translating principles
of chronotherapy into the practice.
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DEVELOPING A SLEEP REQUIREMENT
CALCULATOR FOR CHILDREN
SCOTT COUSSENS1,2, TIM OLDS3, MICHELLE SHORT2,
LISA ANNE MATRICCIANI2, GABRIELLE ANNE RIGNEY2,
BARBARA GALLAND5, SARAH LEE BLUNDEN4

1Cognitive Neuroscience Laboratory, School of Psychology Social Work and
Social Policy, University of South Australia, Adelaide, SA, Australia,
2Centre for Sleep Research, School of Psychology Social Work and Social
Policy, University of South Australia, Adelaide, SA, Australia, 3Alliance for
Research in Exercise Nutrition and Activity, University of South Australia,
Adelaide, SA, Australia, 4Appleton Institute of Behavioural Science, School
of Human Health & Social Sciences, CQ University, Adelaide, SA,
Australia, 5Department of Women’s & Children’s Health, University of
Otago, Dunedin, New Zealand

Introduction: Sleep duration in children has been linked to cognitive
performance, scholastic performance, mood and scores on other physi-
cal and psychological measures. A recent update of the sleep duration
recommendations for children has been produced by the influential
National Sleep Foundation – a non-profit organization in the USA
whose stated objectives are to “improve public health and safety by
achieving understanding of sleep and sleep disorders . . .” – but though
its aims are laudable, the document’s usefulness to parents is under
question. This and similar documents have a number of shortcomings
including:
• Broad age category recommendations that are so wide as to lack utility
• Little account for sleep quality variables
• No account of sleep duration variability (for example weekdays to

weekends)
We propose an alternative where a web-based sleep calculator is created
to take account of these missing variables and generate a useful narrow
sleep duration requirement estimate and suggestions to improve sleep
quality that are more targeted to the individual.
Methods: We mined a number of publically available and privately held
datasets to identify factors that would likely contribute to a difference in
sleep duration requirement in children. We are now in the process of
combining these variables using various mathematical techniques to
generate an algorithm to attempt to predict sleep duration requirements
based on individual characteristics.
Results: We identified several factors that impacted on sleep duration
requirement in children. These included age, sleep disorder history,
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sleep hygiene measures, sleep-time variability, and several other vari-
ables. Preliminary results suggest that it is possible to combine the
variables of the several hundred test subjects available to give sensible
results of predicted sleep duration and sleep hygiene suggestions.
Conclusions: The need for a sleep requirements calculator is
evident and its feasibility has been demonstrated. Further study is
required to refine the algorithm using more sophisticated techniques
and work going forward needed to establish such a service for public
access.
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LOST IN TRANSLATION? THE ROLE OF
CHRONIC SLEEP DYSFUNCTION IN
SCHIZOPHRENIA AND RELATED DISORDERS
FLAVIE WATERS
University of Western Australia, Perth, WA, Australia

Sleep disorders are a prominent feature of schizophrenia and related
psychotic disorders (bipolar disorder, unipolar depression with psy-
chotic features, delusional disorders and other psychoses), with disturb-
ances of the sleep-wake cycle and circadian rhythms occurring in almost
all people at some point during their illness.

An expanding body of research shows the catastrophic impact of
sleep loss on physical health, mental health and cognition in people
diagnosed with these psychiatric conditions.

A common view suggests that poor sleep may be consequence of
biological and psychosocial changes that occur in psychosis. However,
emerging evidence shows that causality may also operate in the opposite
direction; that is, sleep problems may be an important factor in trigger-
ing or exacerbating the initial phase of psychosis, and relapse.

Here I will discuss the view that sleep problems contribute to the
clinical picture of schizophrenia, and therefore that – given such an
association – the clinical picture of schizophrenia may be substantially
improved with appropriate sleep interventions. I will discuss specific
behavioural and pharmacological therapies that have been used in
schizophrenia and related disorders in Perth North Metro Mental Health
Services (Sleep Well, Feel Well with Psychosis Program) and in the
literature, and the tolerability of specific screening and assessment tools
in inpatients and outpatient mental health settings.
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DOES INTENTIONAL WEIGHT-LOSS IMPROVE
EXCESSIVE DAYTIME SLEEPINESS? – A
SYSTEMATIC REVIEW AND META-ANALYSIS
PROTOCOL
WINDA LIVIYA NG1,2, EVELYN WONG1,2, STEPHANIE TANAMAS2,
TARA BOELSEN-ROBINSON2, CHRISTOPHER STEVENSON2,3,
JONATHAN SHAW2, MATT NAUGHTON4,1, JOHN DIXON2,1,
ANNA PEETERS1,2

1Monash University, Melbourne, VIC, Australia, 2Baker IDI Heart and
Diabetes Institute, Melbourne, VIC, Australia, 3Deakin University,
Melbourne, VIC, Australia, 4Alfred Hospital, Melbourne, VIC, Australia

Introduction: Excessive daytime sleepiness (EDS), a marker of poor
sleep, is a relatively common public health issue, and it has been
associated with a wide range of occupational hazards and productivity
loss. EDS has been strongly linked to obesity. Through this systematic
review and meta analysis, we aim to assess the extent to which inten-
tional weight loss affects EDS in those with overweight and obesity.

Methods: Relevant articles were collected from six databases (Ovid
Medline, CINAHL, EMBASE, Web of Science, SportDiscus, and the
Cochrane Library). Search terms included combinations of keywords
and medical subject headings related to weight-loss, such as weight
change and weight adjustment; and to daytime sleepiness, such as
somnolence and drowsiness. To be included in the review, studies
needed to have 1) adult participants, aged 18 years old or over 2) a
predominantly overweight or obese study population 3) a weight loss
intervention and 4) at least one type of valid measurement for daytime
sleepiness, collected before and after the intervention took place. Data
on type of intervention, amount of weight loss, change in daytime
sleepiness, and other relevant co-factors were extracted from the
included studies. The change in sleepiness scores following weight loss
will be pooled using the random effects method; and subgroup analysis
will be performed according to the type of study, type of intervention,
and type of EDS measurement. Study quality was assessed using guide-
lines developed by the Effective Public Health Practise Project and the
Cochrane Collaboration.
Results: We identified 8,411 articles from the search, out of which 40
articles met the inclusion criteria. The 40 included studies consisted of
14 bariatric surgery studies, 10 exercise and diet studies; 4 diet, drug
and exercise studies; 4 diet only studies; 3 exercise only studies; 2 drug
only studies and 3 with other combinations. Data analysis is currently
underway. Literature will be tabulated and meta-analysis (and poten-
tially meta- regression) will be undertaken.
Conclusion: This will be the first comprehensive review on the effect of
intentional weight loss on excessive daytime sleepiness; which will
provide a better understanding of the relationship between obesity and
excessive daytime sleepiness, and inform future interventions targeting
alleviation of excessive daytime sleepiness.
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HEART RATE VARIABILITY IN INSOMNIA
PATIENTS: A PRELIMINARY ANALYSIS
KIRSTY DODDS1,2, NATHANIEL MARSHALL1,2, CHRISTOPHER
MILLER2,3, JON-WON KIM2,3, DELWYN BARTLETT2,3,
RONALD GRUNSTEIN2,3, CHRISTOPHER GORDON1,2

1Sydney Nursing School, University of Sydney, Sydney, NSW, Australia,
2Sleep and Circadian Research Group, Woolcock Institute of Medical
Research, University of Sydney, Sydney, NSW, Australia, 3CRC for
Alertness, Safety and Productivity, Sydney, NSW, Australia, 4Sydney
Medical School, University of Sydney, Sydney, NSW, Australia, 5NHMRC
Centres for Research Excellence, CIRUS and NeuroSleep, University of
Sydney, Sydney, NSW, Australia, 6School of Physics, University of Sydney,
Sydney, NSW, Australia, 7Department of Respiratory and Sleep Medicine,
Royal Prince Alfred Hospital, Sydney, NSW, Australia

Introduction: Autonomic hyperarousal has been proposed as a causa-
tive factor in insomnia. Heart rate variability (HRV) can provide valuable
insight into autonomic nervous system (ANS) function. A reduction in
parasympathetic activity during sleep has previously been reported
amongst insomnia patients with short (objective) sleep duration. We
explored the HRV patterns of a large clinical sample of patients with
Insomnia Disorder during sleep and determined whether differences
exist between short and long sleep insomnia patients in HRV. We
hypothesised that short sleepers would have greater changes in HRV
reflecting altered sympathovagal balance.
Methods: 91 patients with Insomnia Disorder (DSM-V) underwent
overnight polysomnography (PSG). 2-lead ECG was sampled continu-
ously at a rate of 512 Hz during PSG assessment. A QRS-complex
detection program was applied for RR interval (RRI) determination.
Mean RRI and the low frequency to high frequency (LF/HF) ratio were
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calculated using an automated HRV program. Paired Student’s t-tests
examined differences in HRV measures between NREM and REM. A
hierarchical cluster analysis using Ward’s method divided patients into
2 groups according to total sleep time (TST), wake after sleep onset
(WASO) and sleep onset latency (SOL). Independent t-tests were used
to compare between-group differences during NREM and REM.
Results: Patients (F = 61; mean age = 41, range = 23–75) had a mean
Insomnia Severity Index of 17.4 (SD 4.8). Sleep architecture was as
follows: mean TST (min) = 351.1 (SD 70.4), mean WASO = 72.4 (SD
59.2), mean SOL = 25.5 (SD 24.1). Mean RRI (sec) was lower during
REM (0.99 SD 0.12) than NREM (1.03 SD 0.12; p < 0.01). The LF/HF
ratio was higher during REM (2.78 SD 1.79) compared to NREM (1.96
SD 1.18; p < 0.01). There were no significant differences between
groups for mean RRI (NREM p = 0.89; REM p = 0.38) or LF/HF ratio
(NREM p = 0.33; REM p = 0.66).
Discussion: Analysis of this large clinical sample of insomnia patients
confirmed that HRV is different in NREM and REM. Although previous
research has shown that HRV is impaired in patients with insomnia
compared to good sleepers our study did not find short sleep insomnia
patients to have altered HRV compared to longer sleepers. This suggests
that HRV may be altered in insomnia, irrespective of objective sleep
parameters.
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MANAGING COMPLEX RESTLESS LEGS
SYNDROME WITH INADEQUATE RESPONSE
TO FIRST-LINE THERAPY OR DEVELOPMENT
OF AUGMENTATION
CLAIRE ELLENDER, DAVID CUNNINGTON, JOHN SWIECA
Melbourne Sleep Disorders Centre, East Melbourne, VIC, Australia

Introduction: Restless legs syndrome (RLS) is a common condition,
which impacts between 5 – 10% of adults. Of patients on dopaminergic
therapy, increasing symptoms (augmentation) is seen at an annual rate
of 5–7% and in these cases treatment is challenging with little evidence
to guide second-line therapy.
Methods: A retrospective case series of 3 patients with RLS and aug-
mentation treated at the Melbourne Sleep Disorders Centre was per-
formed. The medical records were reviewed and demographic data and
clinical response to therapy recorded.
Results: Case 1 – 56-year-old man with excessive day time sleepiness
(EDS) and symptoms of lower limb discomfort and restlessness was
found on polysomnography (PSG) to have severe obstructive sleep
apnoea (OSA) and periodic limb movements. Despite effective control
of OSA using CPAP and treatment of RLS with pramipexole, symptoms
were ongoing. Uptitration of pramipexole to 750 mcg was ineffective, so
gabapentin 600 mg was added. Over time, symptoms increased and
developed in the upper limbs, so a fentanyl patch 12 mcg/hr was added.
Combination therapy improved symptoms allowing a plan to reduce the
dose of pramipexole to reduce augmentation. Case 2 – A 49-year-old
female presented with EDS and painful restless legs was diagnosed with
OSA and RLS following overnight PSG. Treatment with CPAP and
pramipexole improved symptoms, however every three weeks augmen-
tation of symptoms occurred. Gabapentin add-on therapy was compli-
cated by truncal ataxia. RLS was managed with third-weekly cycling
pramipexole 500 mcg and codeine 60 mg.
Case 3 – On pramipexole 500 mcg, a 55-year-old female with a clinical
diagnosis of RLS experienced refractory symptoms, which escalated
with increased doses of dopaminergic therapy and was associated with
elevated impulsivity scores. Symptoms required titrated combination
therapy of fentanyl patch 37.5 mcg, rotiogine patch 4 mg, gabapentin

1200 mg and clonazepam 0.5–1 mg. Using this combination therapy
together with mindfulness based therapy symptoms have stabilised.
Discussion: These results indicate the wide variety of pharmacological
approaches required to treat RLS, and that combinations of medications
are often required. Addition of psychology-based strategies can also be
considered to reduce the impact of RLS symptoms.
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NOCTURNAL MELATONIN PROFILES IN
PATIENTS WITH DELAYED SLEEP-WAKE PHASE
DISORDER AND CONTROL SLEEPERS
GORICA MICIC1, NICOLE LOVATO1, MICHAEL GRADISAR1,
HELEN BURGESS2, SALLY FERGUSON3, DAVID KENNAWAY4,
LEON LACK1

1Flinders University of South Australia, Adelaide, South Australia,
Australia, 2Rush University Medical Center, Chicago, Illinois, USA,
3Appleton Institute, Central Queensland University, Adelaide, South
Australia, Australia, 4Robinson Research Institute, School of Paediatrics
and Reproductive Health, Adelaide, South Australia, Australia

Introduction: A significant delay in the timing of endogenous circadian
rhythms has been associated with Delayed Sleep Phase Disorder
(DSPD). More recently other mechanisms have also been proposed to
account for this disorder.
Methods: To further explore the aetiology of DSPD, the present study
compared nocturnal melatonin profiles of 26 DSPD patients (18m, 8f,
age: 21.73 ± 4.98 years) and 17 normally-timed good sleepers (10m, 7f,
age: 23.82 ± 5.23 years) in a time-free, dim-light (<10 lux), laboratory
environment. A 30-hour modified constant routine with alternating
20-minute sleep opportunities and 40-minutes of enforced wakefulness
was used to measure the endogenous melatonin circadian rhythm.
Salivary melatonin was sampled half-hourly between 1820 h–0020 h
and then hourly from 0120 h until 1620 h.
Results: DSPD patients had significantly later timed melatonin profiles
that were delayed by approximately 3 hours compared to normal sleep-
ers, and there were no notable differences in the relative duration of
secretion between groups. However, melatonin secretion between dim
light melatonin onset (DLMO) and acrophase was less prominent in
DSPD patients compared to good sleepers who showed a more acute
initial surge of melatonin following the DLMO.
Discussion: Although the regulatory role of melatonin is unknown,
abnormal melatonin profiles have been linked to psychiatric and neu-
rological disorders (e.g., major depression, obsessive compulsive disor-
der, Parkinson’s disease). These results therefore suggest that in addition
to a delayed endogenous circadian rhythm, a diminished initial surge of
melatonin secretion following DLMO may contribute to the aetiology of
DSPD.
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DOES CAFFEINE CONSUMPTION DURING
EXTENDED WAKE CHANGE SELF-REPORTED
HUNGER AND SATIETY?
CRYSTAL GRANT1, GEMMA PAECH1, CHRIS DELLA VEDOVA2,
MAJA PAJCIN2, JILL DORRIAN1, ALISON COATES3,
SIOBHAN BANKS1

1Centre for Sleep Research, University of South Australia, Adelaide, SA,
Australia, 2School of Pharmacy and Medical Sciences, University of South
Australia, Adelaide, SA, Australia, 33Alliance for Research in Exercise,
Nutrition and Activity, Adelaide, SA, Australia

Introduction: The disruption of the sleep/wake cycle during continu-
ous operations, is associated with impaired performance, partially due
to increased sleepiness caused by acute or chronic sleep restriction.
Caffeine is a stimulant widely used as a countermeasure to increase
performance, however there is limited understanding of the impact of
caffeine on appetite during extended wakefulness. The aim of this study
was to determine the impact of high dose caffeine and time of day on
subjective ratings of hunger and satiety during 50 h of extended wake.
Methods: Participants were randomly assigned to either caffeine
(n = 12, 4F, 22.5 ± 3.3 y, 21.7 ± 1.5 kg/m2) or placebo condition
(n = 12, 5F, 22.5 ± 2.5 y, 22.3 ± 2.1 kg/m2). The In-laboratory protocol
included one baseline night (22:00 h–08:00 h), 50 h extended wake-
fulness, and a recovery sleep (10:00 h–19:00 h). At 01:00 h, 03:00 h,
05:00 h and 07:00 h during each night of wake, participants were given
200 mg of caffeine or placebo gum to chew for 5 min. Meal timing
and composition were controlled throughout the study. Breakfast
08:00 h at baseline, 07:10 h subsequent mornings, lunch 13:00 h,
dinner 19:00 h and a snack 01:10 h. Neurobehavioral test batteries were
administered 2–3 h post meal at 10:00 h, 16:30 h, 22:30 h and 04:30 h.
Mixed model analyses were used to assess the effect of condition and
time on appetite.
Results: There were no significant differences between condition for
hunger (p = 0.842) or satiety (p = 0.066). However, there was a signifi-
cant day*time effect (p =< 0.01) on hunger, with scores indicating sig-
nificantly increased hunger during late afternoon, 16:30 h. Scores
indicated significantly increased hunger following extended wake com-
pared to baseline (p = 0.002), however, there was no significant differ-
ence for satiety (p = 0.298).
Conclusions: Results suggest the use of caffeine, as an effective counter-
measure to increase performance, does not increase hunger or reduce
satiety. However, increased hunger was reported following extended
wake compared to baseline. Interestingly, participants reported they
were most hungry in the late afternoon. This information could be used
when planning meal timing during continual operations.
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IMPACT OF THE TREATMENT EFFECT WITH
CONTINUOUS POSITIVE AIRWAY PRESSURE
BETWEEN OLDER AND ADULT OBSTRUCTIVE
SLEEP APNEA SYNDROME PATIENTS
YASUNOBU GOHIRA1,2

1Sapporo tokushukai hospital, Sapporo, Japan, 2Sapporo higashi tokushukai
hospital, Sapporo, Japan

Introduction: Current studies showed continuous positive airway pres-
sure (CPAP) therapy is effective for improvement of older obstructive
sleep apnoea (OSA) syndrome patient’s excessive daytime sleepiness
(EDS). But few report compared with both older and adult OSA patient’s

treatment effect with CPAP. We proceeded the study to clarify this
problem and the predictive factors influence of CPAP therapy effect.
Methods: We proceeded the study retrospectively. The subjects were
out-patients with snoring, excessive daytime sleepiness or cardiovascu-
lar disease. They were tested of overnight polysomnography and diag-
nosed OSA. The patients were prescribed the CPAP. 3 to 6 months after
the CPAP therapy, we checked apnoea hypopnea index (AHI) recording
in CPAP. The subjects were separated into two groups between 80 y/o≧
and 80 y/o<. We analysed the treatment effect (AHI to 5 events per hour
with a >50% /h reduction in baseline AHI) between two groups and
either age, pretreatment AHI, sex and Body mass index (BMI) were
influence with the treatment effect.
Results: The subjects were 102 out-patients from May,2013 to February
2015. 80 y/o≧ group(12 patients) and 80 y/o< group (90 patients) were
analysed with univariate analysis. In the analyse of CPAP treatment
effect, no difference between both groups (P = 0.790). And in both
groups, no factors were influence with the treatment effect.
Discussion: In this study showed no differences between older and
adult OSA patient’s treatment effect of CPAP therapy. Therefore CPAP
therapy is effective enough for older OSA patients similar with adult
OSA patients.
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CLINICAL FEATURES ASSOCIATED WITH
SUCCESSFUL OUTCOMES FOR A RAPID WEAN
FROM NIV IN TYPE 2 RESPIRATORY FAILURE
CSABA VARGA, DINITHI SAMARATUNGA
Royal Brisbane & Women’s Hospital, Brisbane, Australia

Introduction: While a two-step protocol exists to liberate patients from
mechanical ventilation (daily determination of Tobin-Wang index (res-
piratory rate/tidal volume) followed by 30–120 minutes of spontaneous
breathing with T-tube or Pressure Support Ventilation), weaning
patients from Non-Invasive Ventilation (NIV) is not well-studied. BTS
guidelines recommend up to a 4-day weaning protocol, but physician
bias might increase weaning period as documented in studies of
unplanned extubation. The purpose of this study is to identify clinical
parameters associated with successful weaning from NIV in a more
rapid fashion, i.e. within 24 hrs.
Method: We performed a retrospective analysis of patients with type 2
respiratory failure supported with NIV admitted to the Royal Brisbane
and Women’s Hospital between 1 July 2014 and 20 June 2015. Included
were patients with type 2 respiratory failure as defined by respiratory
acidosis (pH < 7.35 or hypercapnia > 45 mmHg) who received NIV
during hospitalization. Stabilization was defined as pH > 7.35 or hyper-
capnia > 45 mmHg or respiratory rate < 20/min. Patients were excluded
if <18 years. The data was accumulated by review of medical records.
Two groups were identified: Group 1 included those who were
weaned < 24 hrs and Group 2 weaned > 24 hrs after stabilization.
These two groups were compared for clinical variables including disease
processes, respiratory rate and CO2 on admission or at stabilization,
FEV1, smoking status, opiate use and outcomes. We carried out a
multivariate logistic regression predicting early weaning.
Results: 52 patients were included out of which 19 died or transitioned
to mechanical ventilation. Of the remaining 33, 17 were male (median
age 69.5) and 16 were female (median age 65.5). Mean duration of
stabilization period was 17 hours. Mean duration of weaning was 71
hours). 13 patients were successfully weaned within 24 hrs and 20
patients took longer than 24 hrs. None of the variables measured was
significantly associated with length of weaning in univariate analyses.
Conclusion: Weaning from NIV in acute type 2 respiratory failures may
be successfully achieved over a shorter time frame. Larger sample size
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may be required to identify variables. We posit that physician bias may
be a factor in prolonging weaning. Patients with obesity-hypoventilation
and neuromuscular disease were included even though were not
weaned at discharge.
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MAGNETIC RESONANCE IMAGING OF THE
UPPER AIRWAY IN PATIENTS WITH
QUADRIPLEGIA AND OBSTRUCTIVE
SLEEP APNOEA
HAILEY MEAKLIM1,2, DAVID BERLOWITZ1, GRAEME JACKSON2,
ALAN CONNELLY2, SHAWNA FARQUHARSON2, DOUG BROWN3,
LYNNE BILSTON4, ALICE HATT4, PETER CISTULLI5,6,
KATE SUTHERLAND5,6, FERGAL O’DONOGHUE1,2

1Institute for Breathing and Sleep, Austin Health, Heidelberg, VICTORIA,
Australia, 2The Florey Institute of Neuroscience and Mental Health,
Heidelberg, VICTORIA, Australia, 3The Spinal Research Institute,
Heidelberg, VICTORIA, Australia, 4Neuroscience Research Australia,
Randwick, NSW, Australia, 5Discipline of Sleep Medicine, The University of
Sydney, Sydney, NSW, Australia, 6Centre for Sleep Health and Research,
Royal North Shore Hospital, Sydney, NSW, Australia

Introduction: Obstructive sleep apnoea (OSA) is extremely prevalent
among people with quadriplegia. The reasons for this increased preva-
lence rate remain unclear, but may be due to changes in upper airway
anatomy that occur after acute quadriplegia. This study utilised 3-Tesla
(3T) magnetic resonance (MR) imaging to investigate the differences in
upper airway anatomy between 3 groups: People with quadriplegia
and OSA (SCI-OSA), able-bodied people with OSA (AB-OSA), and
able-bodied people without OSA (AB-CTRL). It was hypothesised that
SCI-OSA participants would have a smaller airway lumen than both
able-bodied participant groups.
Method: Fifty participants from Melbourne and Sydney were recruited:
11 SCI-OSA, 19 AB-OSA, and 20 AB-CTRL. All underwent a 3T MR
imaging of their upper airway. Volumetric analysis of the upper airway
was performed using AMIRA® software and allowed for calculations of
upper airway lumen and soft tissue volume.
Results: Utilising mixed model analysis, results indicated that there
were no significant differences in total airway lumen volume observed
between the three groups (Mean ± SD; SCI-OSA: 16.38 ± 5.60 vs.
AB-OSA: 12.13 ± 4.89 vs. AB-CTRL: 11.87 ± 4.38 cm3; p = 0.082).
However, SCI-OSA participants were found to have a larger volume of
soft palate (Mean ± SD; SCI-OSA: 14.05 ± 2.28 vs. AB-OSA: 12.74 ±
3.21 vs. AB-CTRL: 11.08 ± 2.32 cm3; p = 0.015) and retroglossal lateral
pharyngeal wall (Mean ± SD; SCI-OSA: 10.11 ± 2.90 vs. AB-OSA:
7.11 ± 2.98 vs. AB-CTRL: 7.35 ± 2.74 cm3; p = 0.042) tissue than able-
bodied participants.
Conclusion: The results suggest that the high rate of OSA in quadri-
plegia is not solely due to a smaller upper airway lumen.
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THE RELATIONSHIP BETWEEN WEIGHT LOSS
AND POSITIONAL OBSTRUCTIVE SLEEP
APNOEA
JUN KENG KHOO1, SIMON JOOSTEN1,2, JOHN DIXON4,5,
BRADLEY EDWARDS3, MATTHEW NAUGHTON6,7,
GARUN HAMILTON1,2

1Monash Lung and Sleep, Monash Health, Clayton, Australia, 2Monash
Institute of Medical Research, Monash University, Clayton, Australia,
3Sleep and Circadian Medicine Laboratory, Monash University, Clayton,
Australia, 4Baker IDI Heart and Diabetes Institute, Melbourne, Australia,
5Primary Care Research Unit, Monash University, Melbourne, Australia,
6Department of Allergy, Immunology, and Respiratory Medicine, Alfred
Health, Melbourne, Australia, 7Department of Medicine, Monash
University, Melbourne, Australia

Introduction: Obesity is strongly associated with obstructive sleep
apnoea (OSA). Recent data comparing bariatric surgery and conven-
tional weight loss therapy demonstrated that weight loss was associated
with a variable and unpredictable effect on overall OSA severity (as
measured by total Apnoea Hypopnoea Index – AHI). It is now recog-
nised that approximately 60% of patients with OSA have supine posi-
tion predominant OSA, whereby the majority of their respiratory events
occur in the supine body position. Furthermore, approximately 25% of
patients experience OSA solely in the supine position. Patients with
supine predominant OSA are significantly less obese than those with
non-positional OSA. We therefore hypothesise that weight loss will lead
to a greater improvement in non-supine OSA than supine OSA.
Aim: To analyse the effect of weight loss separately on the supine
(SupAHI) and non-supine AHI (NsupAHI).
Methods: Retrospective analysis of multi-centre data from 60 obese
patients aged 20 to 61 who underwent a randomised controlled trial
of bariatric surgery versus conventional weight loss therapy.
Polysomnography data was analysed in different body positions and
sleep stages at baseline, and after intervention.
Results: Primary outcome was overall SupAHI and NsupAHI at baseline
and post-intervention. Secondary outcomes included NREM and REM
positional AHI, and oxygen saturations. Preliminary data analysis
(paired T-Test) suggest that SupAHI and NsupAHI all fall significantly
post-intervention, p = 0.013 and 0.002 respectively. Linear regression
analysis demonstrates that of all sleep study parameters recorded
(including total AHI, SupAHI and NsupAHI), the NsupAHI is the only
significant predictor of change in weight.
Conclusion: Preliminary analysis of our data suggests that weight loss
lead to predictable improvement in NsupAHI to a more significant
magnitude than SupAHI and total AHI.
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EPWORTH SLEEPINESS SCORE VARIABILITY
ACROSS REFERRAL PATHWAY FOR SUSPECTED
OBSTRUCTIVE SLEEP APNOEA
ALISTER NEILL1,2, DANIEL SCOTT1, ANGELA CAMPBELL1

1University of Otago, WellSleep, Wellington, New Zealand, 2Capital and
Coast Health, Wellington, New Zealand

Background: Obstructive Sleep Apnoea (OSA) is a common sleep
breathing disorder that carries a high health burden in a resource limited
health system. Clinical Prioritisation tools rely on the Epworth Sleepi-
ness Score (ESS) from GPs referral to determine urgency. The re-test
reliability has not been assessed in NZ clinical pathway. Hypothesized
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that introduction of the Ministry of Health maximum elective waiting
times (MoH MWLT) in 2012 would lead to higher ESS at referral &
greater variability.
Aim: Compare ESS along a clinical pathway (GP referrals, first sleep
clinic assessment (FSCA) & WellSleep laboratory before and after the
introduction of MoH MWLT
Methods: Referrals over a 4 month period in 2012 (pre-MoH MWLT)
and 2014 were retrospective reviewed by DS who recorded patient
demographics, ESS, referral source, level of socio-economic deprivation
(NZ Dep06). Data was analysed using SPSS, Bland-Altman Analysis to
assess level of Discrepancy. Publically funded referrals (via DHBs) were
compared to private control group.
Results: The ESS score between GP referral and FSCA demonstrated no
consistent pattern with large variability for 2012 (95% CI 0.1 ± 4.2) and
2014 (95% CI −0.4 ± 4.4) DHB groups. No evidence of systematic
change in ESS score from GP to FSCA or Wellsleep laboratory after MoH
MWLT (p = 0.54). ESS discrepancy ≥5 in 21%; ≥4 in in 46% and ≥2 in
61%. This is higher than initial validation study but similar to a study in
a snoring clinic (Nguyen et al 2006).
Conclusion: The MoH maximum waiting times initiative has not lead to
an increase in ESS scores or variability across the referral pathway. The
ESS was highly variable within our clinic population across a referral
pathway with suspected OSA suggested it should carry a lower weight-
ing in prioritisation.
Funding support: UOW Summer Studentship Maurice and Phyllis
Paykel Trust
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ACCESSING PUBLICALLY FUNDED ADULT SLEEP
APNOEA SERVICES IN NEW ZEALAND
ALISTER NEILL1,2, DANIEL SCOTT1, ANGELA CAMPBELL1

1University of Otago, WellSleep, Wellington, New Zealand, 2Capital and
Coast Health, Wellington, New Zealand

Background: New Zealand Health Services are ill equipped to meet the
growing health burden arising from Obstructive Sleep Apnoea (OSA),
Insomnia and sleep related crashes. District Health Boards (DHBs) have
capped funding primarily for OSA. Funding constraints, prioritisation
criteria, service models and the introduction MoH maximum elective
waiting list times (MoH MWLT) in mid-2012 could affect sleep service
access.
Aim: Survey 7 DHBs (3 primary care assessment (PCA) & 4 primary
referral to secondary care assessment (SCA)) comparing prioritisation,
demand & impact (if any) of MoH MWLT.
Methods & Results: 7/7 Sleep service providers for 13 DHBs returned
questionnaires. Only 3 / 7 used a scoring tool to estimate OSA likeli-
hood. Epworth Sleepiness Score, occupational driver status, work or
safety impact, previous MVA or near miss were given the greatest
prioritisation weighting. Service models differed but most reported
increasing demand, more severe OSA and working at service capacity.
Half reported that MoH MWLT resulted in more stringent prioritisation.
Those with a greater PCA focus utilised level 4 (oximetry) testing –
Canterbury DHB highest (388/100,000) but also increased demand for
SCA and higher level studies. Two of three services with PCA had
sufficient resources utilised to capacity. The highest % referrals being
returned to primary care was CCDHB and WDHB where services
appeared under-utilized. The number CPAPs issued / 100,000/ yr varied
– lowest ADHB & Waitemata DHB 33–38, highest Counties Manakau
DHB 130 but did not related to extent of PCA.
Conclusion: OSA assessment pathways and prioritisation processes
varied widely consistent with lack national service standards. Health
care access is complex but a lack of resources is still an important driver

to lower access in some NZ DHBs. MoH MWLT have adversely impacted
access to services in some DHBs. Health Investment is needed in sleep
services, health infrastructure, training and pathway development for
OSA and other sleep disorders. It will be important to integrate PCA
with secondary care to ensure access to access to SCA, higher level sleep
studies and publically funded treatment.
Funding support: UOW Summer Studentship Maurice and Phyllis
Paykel Trust

255

RECRUITING OUTSIDE THE BOX: AN ANALYSIS
OF RECRUITMENT METHODS USED IN A
TREATMENT RESISTANT OSA POPULATION
JULIA CHAPMAN1, ELIZABETH CAYANAN1, DEVTOSH BANERJEE1,
YASMINA DJAVADKHANI1, HAIDER NAQVI1, KEITH WONG1,2,
BRENDON YEE1,2, RON GRUNSTEIN1,2, NATHANIEL MARSHALL1,3

1Woolcock Institute of Medical Research, NHMRC Centres of Research
Excellence CIRUS and NeuroSleep, University of Sydney, Sydney,
Australia, 2Royal Prince Alfred Hospital, Sydney, Australia, 3University of
Sydney Nursing School, Sydney, Australia

Introduction: Clinical research recruitment in OSA generally relies
upon direct patient referral from a physician. But when the patient
group in question changes to one that has rejected their first line
treatment (CPAP or MAS) and perhaps also their sleep physician, dif-
ferent approaches are needed. An analysis of these recruitment methods
may be useful for future studies in similar populations.
Methods: We report the recruitment methods used in a NHMRC
funded clinical trial; Diet, Exercise and Armodafinil for Treatment
Resistant OSA (ACTRN12611000847910) between June 2012 and
October 2014. Recruitment source and outcome was recorded for each
telescreened patient. Yield = the percentage of telescreened patients who
were randomised.
Results: 1542 patients were telescreened to get 198 physician screened
to get 113 randomised (target 130). 391 of those who failed
telescreening declined, 950 were ineligible, nearly half (435) due to
current use of CPAP or MAS. A further 220 had no or mild OSA. The
highest yield was from internal physician referral (50%, n = 10
randomised). Referrals from external doctors/researchers reduced the
yield (12%, n = 4). Recruitment from a research volunteer database gave
lower yield but high numbers (7%, n = 57). Recruitment methods
outside of these traditional sources were required including: television
news stories (7%, n = 23), online/print articles (5%, n = 2), radio inter-
view (6%, n = 1), newspaper (14%, n = 4) and radio (8%, n = 11)
advertisements, online bulletin boards (2%, n = 1), flyers (15 calls,
n = 0), and attending a community event (3 calls, n = 0).
Discussion: In this population clinician referrals lead to 1 in 2 con-
tacted patients being randomised, but the absolute number was small
(n = 10). Recruiting from a research volunteer database reduces the rate
to 1 in 16 and was successful (n = 57), but finite. Recruiting from the
general population through advertising and media is required and gives
similar results (1 in 13, n = 42). As these patients do not present
themselves to sleep physicians conducting research, they must be found
elsewhere. This means that screen failure rates are likely to be higher
and costs higher than in research into first line therapies. Advertising
and media consultancy plus staff time required to conduct this recruit-
ment could be included in study protocols and budgets.
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CATATHRENIA: DID YOU HEAR THAT?!
LYNN HOEY
The Prince Charles Hospital, Brisbane, Qld, Australia

A 20 year-old single male with a BMI of 36.4 and symptomatic with
fatigue, poor concentration, memory and unrefreshing sleep underwent
an attended Type I Diagnostic polysomnography at a tertiary sleep
centre. He had a Mallampatti classification of 3. Obstructive
hypopnoeas, respiratory effort related arousal activity and inspiratory
snoring were recorded on the Diagnostic PSG. The total apnoea-
hypopnoea index was 18.4. In supine light sleep, there were also clus-
tered periods of bradypnoea, prolonged expirations accompanied by
monotonous vocalisation or groaning. In total, there were 28 events of
this nature recorded, each event lasting between 4–28 seconds and
peaking to a sound level of 58.9 dB, higher than the recorded short
inspiratory snore levels of 52.9 dB. No other associated somniloquy or
abnormal body movements were recorded. Respiratory effort traces
during these events were similar to centrally mediated events – all
suggestive of the rare, idiopathic sleep-related condition of catathrenia.
Few patients have been reported with this, and there is no clear agree-
ment about its aetiology or treatment. First recorded in Belgium in
1983, catathrenia is now classified in the International Classification of
Sleep Disorders – Third Edition (ICSD-3) among the respiratory disor-
ders and not as a parasomnia as in ICSD-2.
A CPAP titration study with full PSG was advised and undertaken 6
weeks later. Pressure was increased for obstructive respiratory events
and inspiratory snoring. A pressure of 6.0 cmH2O controlled respira-
tory events in supine NREM and REM sleep. Occasional central apnoeas
were noted during sleep-wake transition periods. Only one occasion of
catathrenia was recorded.
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CARDIO-ANKLE VASCULAR INDEX AS A
PREDICTOR OF OBSTRUCTIVE SLEEP APNEA
YASUHIRO TOMITA1,2, TAKATOSHI KASAI1,2, KOJI NARUI1

1Toranomon Hospital, Tokyo, Japan, 2Juntendo University, Tokyo, Japan

Introduction: Patients with obstructive sleep apnoea (OSA) are likely to
have progressive atherosclerosis. Cardio-ankle vascular index (CAVI) is
one of the predictors for the severity of atherosclerosis, which is inde-
pendent of blood pressure. Previous studies have found stepwise
increase in CAVI with the severity of OSA. We evaluated the usefulness
of CAVI and other clinical variables as a screening tool to find severer
OSA.
Methods: We selected 568 patients (age, 52.9 ± 13.4 years; 71 women)
who underwent CAVI measurement, overnight polysomnography and
blood tests on the same day from July 2006 to December 2007. With use
of Chi-square and univariate t-test, clinical variables including CAVI and
blood test data were analysed for association with the presence of severe
OSA defined as apnoea hypopnea index ≥20. A multivariate stepwise
forward logistic regression analysis was used to determine variables
included in the final model.
Results: The prevalence of severe OSA was 74% in this population.
The mean CAVI was 7.58 ± 1.41. CAVI was significantly higher in
patients with severe OSA than the others (7.67 vs 7.32, p = 0.008).
Logistic regression analysis determined that CAVI ≥ 7 (odds ratio (OR),
2.5; p < 0.001), body mass index (OR, 1.1; p < 0.001), heart rate (OR,
1.4; p = 0.001), male sex (OR, 2.3; p = 0.014), and age (OR, 1.3;
p = 0.015) were positively associated with the prevalence of the severe
OSA.

Discussion: We found CAVI useful to find severer OSA in sleep clinic
population. Higher body mass index, higher heart rate, male sex, and
older age were also predictive of severer OSA.

258

“NON-CONVENTIONAL USE OF HOME CPAP
IN CHILDREN”
MONTAHA AL-IEDE, RADHAGINI KUMARAN, KAREN WATERS
Children’s Hospital at Westmead, Sydney, Australia

Purpose: Although there are a number of reports regarding the use of
Continuous Positive Airway Pressure (CPAP) to manage obstructive
sleep apnoea (OSA) in children so we call this conventional CPAP.
However, there are few reports of CPAP use outside the hospital setting
for non-OSA indications. The aims of this study were to (1) determine
the frequency of non-OSA indications for home CPAP use in children
(2) to evaluate the effectiveness of non-conventional CPAP in children.
Methods: A retrospective review was undertaken of medical records of
645 patients who were commenced on CPAP at a single-tertiary hospital
(Children’s Hospital at Westmead) between January 2005 and Decem-
ber 2014. Indications for CPAP use were determined, and those where
CPAP was not for OSA were studied in detail to determine: Demograph-
ics, diagnosis, indications for CPAP, hours of use (compliance). Formal
sleep study results were examined at baseline and while on CPAP for:
baseline O2& CO2, minimal O2, maximum CO2, AHI, OAHI, REM
index and Arousal index.
Results: Of 645 children, 148 (23%) were prescribed CPAP for non-
OSA indications. Mean age at CPAP initiation of was 18.6 ± 33.6 month
(range 1 week-16.8 years). Ninety five (64%) patients were younger
than 1 year. The indication for CPAP use, in descending order of
frequency included: chronic lung disease 47(32%), congenital heart
disease (CHD) 37(25%), laryngomalacia 41 (27.7%), tracheobron-
chomalacia 16 (10.8%),congenital and diaphragmatic hernia 5(3.4%),
one with primary pulmonary hypertension and one with Barnes syn-
drome. Subgroups of cause for chronic lung disease included prematu-
rity 34(72%), neonatal lung disease 5(10.6%) and oncology disease
8(17%).Use of non-conventional CPAP was associated with a significant
improvement in all sleep study variables recorded before the use of
CPAP (P value < 0.001) for all variables. CPAP was well tolerated
(>4 hours/ night) among the majority of patients but amongst 39
(26.4%) patients who stopped using CPAP, the primary reason was poor
tolerance.
Conclusions: Sleep study parameters showed significant improvement
when CPAP was used for airway malacia, and cardiopulmonary diseases
other than OSA in children. Use of home CPAP in these circumstances
can enable discharge of infants with complex diseases other than OSA.
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THE USE OF SLEEPMAPPER (A PATIENT
SELF-MANAGEMENT APPLICATION) IMPROVES
CPAP COMPLIANCE IN AUSTRALIAN PATIENTS
JULIE YARASCAVITCH1, JADE PITTARD1, CHRISTY STITT2,
MARK ALOIA2

1Philips Sleep and Respiratory Care, Sydney, NSW, Australia, 2Philips
Respironics, Inc, Murrysville, PA, USA

Introduction: Sleep apnoea is a serious medical condition with
significant health consequences. Treatment with Positive Airway Pres-
sure (PAP) therapy is effective, but adherence to treatment is poor.
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SleepMapper is a mobile application and website that employs theoreti-
cally driven and empirically-tested interventions designed to improve
adherence to PAP therapy.
Methods: A retrospective group of 2173 Australian patients from the
Philips Respironics’ Sleepeasy database were analysed to determine
whether the addition of SleepMapper resulted in any differences in PAP
daily usage rates compared to patients that were managed without
SleepMapper.
Results: Patients managed with SleepMapper used their PAP therapy an
average of 1.34 hours per night longer than those managed without
SleepMapper. Patients managed with SleepMapper also achieved a 22%
higher compliance rate at 60 days compared to patients that were
managed without. Compliance was defined as PAP usage >4 hrs/night
for 70% of the time.
Discussion: Patients managed with the addition of SleepMapper
showed improved compliance rates. We believe that improvements in
compliance are likely related to better patient outcomes and better
patient satisfaction.
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APPLYING A CHINSTRAP FOR MOUTH LEAK:
ALWAYS A GOOD IDEA, RIGHT?
MATTHEW LEONG, LYNN HOEY
The Prince Charles Hospital, Brisbane, Qld, Australia

Continuous Positive Airway Pressure (CPAP) is currently accepted as the
most effective treatment option for moderate to severe Obstructive Sleep
Apnoea (OSA). Treatment most commonly involves pneumatic splinting
of the intermittent collapsing upper airway via a nasal or oronasal
interface. Despite this, adherence to CPAP remains problematic. Use of
an oronasal interface may contribute to poor compliance to therapy and
may engender mandibular retrusion thus exacerbating upper airway
obstruction. A nasal modality is thus preferred. However, mouth leaks
with nasal CPAP can occur, causing sleep fragmentation from any result-
ing arousal activity and dry mouth on waking. Such issues present
barriers to good adherence to therapy. A common course of action is to
minimize mouth leaks by application of a chinstrap. We report on a case
where chinstrap application was detrimental to desired outcomes.

A 52 year-old man with diagnosed severe obstructive sleep apnoea
underwent an attended Type I Continuous Positive Airway Pressure
titration polysomnography, using a nasal interface, at a tertiary sleep
centre. Pressure was titrated between 5–9.0 cmH2O to establish upper
airway patency. Upper airway obstruction was controlled at a pressure of
9.0 cmH2O; however, mouth leaks were problematic, resulting in cor-
tical arousal. Two different chin restraints were employed on separate
occasions in an attempt to minimise mouth leak. However, independent
of body position, head position and sleep stage; an apnoea-hypopnoea
index of 60/hr was evident upon adding a chinstrap compared to an
index of 1.5/hr without a chinstrap at the same pressure. This case
highlights that the common course of action to minimise mouth leak
with the addition of a chin restraint may be detrimental and contribute
to upper airway obstruction.
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A MODEL FOR REMOTE FOLLOW-UP OF STABLE
OBSTRUCTIVE SLEEP APNOEA PATIENTS
MERRHIS MAJUREY, CAT CHANG, MUHAMMED ASAD KHAN
Waikato Hospital, Hamilton, New Zealand

Introduction: Obstructive sleep apnoea (OSA) represents a huge and
increasing caseload at our institution, as is the case elsewhere in New
Zealand. Traditionally, patients on Continuous Positive Airways Pressure
(CPAP) therapy have received indefinite clinic follow-up. In the face of
growing waiting lists for clinics and sleep studies, we needed to
re-evaluate this practice to free up physician and physiologist time.
We are moving towards a model where patients who are compliant with
a good symptomatic response at their one year follow-up visit will
receive a telephone consultation at year 2. If no clinical issues are
identified at that point, they will be put on a ‘parked’ database whereby
there is no formal followup, but in case of any clinical or equipment
issues patients can contact the department without the need for a GP
referral. In the first instance we set out to identify existing patients
suitable for this approach.
Methods: Our charge physiologist interrogated our CPAP follow-up
database to obtain the necessary information. Heavy vehicle licence
holders were excluded from the analysis.
Results: Of a total of 2205 patients, 962 had been compliant for 2 or
more years and were immediately suitable for ‘parking’. A further 252
were suitable for the telephone clinic.
Discussion: Given that one follow-up visit is 15 minutes long, the
parked patients represent 240 physiologist hours saved per year, plus
saved clerical time. Whilst telephone clinics may not save time, they
increase patient convenience, especially for those travelling from far.
There were initially some concerns about electrical checking of
machines which were addressed by obtaining written confirmation from
the manufacturers that routine checking is not necessary. Our Biomedi-
cal Engineering department has agreed to this approach.
Other centres may wish to adopt similar models of CPAP follow-up.
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THE EFFECT OF ONE NIGHT OF CPAP ON SLEEP
ARCHITECTURE IN PATIENTS WITH
OBSTRUCTIVE SLEEP APNOEA – AN OBESE VS
NON-OBESE COMPARATIVE STUDY
MICHAEL CHENG1,2, FRANCES CLEMENTS2, RON GRUNSTEIN2,
DEV BANERJEE1,2

1St Vincent’s Hospital, Sydney, Australia, 2Woolcock Institute of Medical
Research, University of Sydney, Sydney, Australia

Aim: Obesity is associated with obstructive sleep apnoea. We wanted to
explore the effect of CPAP on sleep architecture changes and whether
this is impacted by obesity.
Methods: We studied a cohort of patients who had obstructive sleep
apnoea diagnosed on polysomnography and subsequently had a CPAP
titration study. We compared obese with non-obese patients using non-
parametric statistical analysis. We then performed Pearson’s correlation
between sleep architecture variables, BMI and AHI.
Results: 313 patients were studied (137 BMI < 30 Kg/m2;176
BMI ≥ 30 Kg/m2). Groups were matched for age, Epworth Sleepiness
Score, and diagnostic PSG sleep efficiency. The obese group had a higher
total AHI: 27(26–65) vs 41(25–65)/hr (p < 0.001), REM AHI: 37(19–
52) vs 49(35–66)/hr (p < 0.001), more hypoxaemic: Min. O2sats:
84(80–88) vs 80.5(73–85)% (p < 0.001) and higher MAP: 96(87–103)
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vs 99.5(92–107)mmHg (p = 0.005). Obese group had lower initial
%REM sleep: 16.5(12–21) vs 19(14–26)% (p = 0.004) but similar %
slow wave sleep (N3): 12(5–20) vs 14(6–19)% (p = 0.794). One night
of CPAP did not change sleep efficiency in both groups, but significantly
improved %REM and %SWS more in the obese group: absolute change
%REM: 7.5(0–15) vs 2(−3–10)% (p < 0.001); absolute change %SWS:
4(−2–11) vs 0(−6–8)% (p = 0.001). On the diagnostic night, there was
a negative correlation between BMI and REM sleep: r = −0.182,
p = 0.001; on the CPAP night this had reversed: r = 0.156, p = 0.006.
There was a positive correlation between AHI and ΔREM% with
r = 0.405, p < 0.001 and R2 = 0.164; AHI and ΔN3% with r = 0.379,
p < 0.001 and R2 = 0.144.
Discussion: In the diagnostic PSG, the, the sleep architecture of the
obese patients demonstrated a lower REM % but similar SWS%. One
night of CPAP significantly improved %REM more in the obese group
compared to the non-obese group. There was a significant increase in
slow wave sleep % in obese patients although this was not seen in the
non-obese group. There was a positive correlation with AHI and the
sleep architecture changes pointing towards a rebound phenomenon
accounting for some of the differences between obese and non-
obese patients. Significantly, there was no significant difference in sleep
efficiency.
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PARASOMNIAS IN VIETNAM VETERANS (VV)
WITH AND WITHOUT POST TRAUMATIC
STRESS DISORDER (PTSD)
DAYNA LAW1, SARAH MCLEAY2, WENDY HARVEY2,
ROBYN O’SULLIVAN1

1SleepCare, Brisbane, QLD, Australia, 2Gallipoli Medical Research
Foundation, Brisbane, QLD, Australia

Introduction: Parasomnias (P) are abnormal behaviours emanating
from or associated with sleep and are typically aggravated by the pres-
ence of other sleep disorders as well as drugs and alcohol. Sleep dis-
turbances are a hallmark feature of PTSD and are associated with poorer
clinical outcomes. The aims of this study were to determine 1) the
prevalence of P in VV with and without PTSD, 2) if PTSD was an
independent risk factor for P and 3) if PTSD severity correlated with
prevalence of P. In addition, we aimed to assess the impact of P on both
patient and bed partner.
Methods: A cross sectional, large cohort study of VV with PTSD com-
pared with trauma exposed and non-trauma exposed controls was per-
formed involving detailed assessment of physical and psychological
health status including medications and alcohol intake. Diagnosis of
PTSD was confirmed by detailed psychiatric evaluation and severity
assessed by clinician administered PTSD scale, CAPS-V. Interviews uti-
lised a supervised structured questionnaire (Q) in which participants
self-reported on sleep habits, nightmares, vocalisations, sleep terrors,
sleepwalking, obstructive sleep apnoea, movements during sleep and
dream enactment behaviour. The impact of P was assessed by bed
avoidance, nocturnal injuries and effects on relationships. Validated Q
included the Berlin and Mayo sleep Q for subjects with bed partners.
Correlation between the Mayo Q and self-reported REM sleep behaviour
disorder (RBD) was determined for subjects with bed partners. Multi-
variate logistic regression analysis was used to determine if VV with
PTSD were more likely to suffer from parasomnias independent of other
risk factors.
Results: ∼300 VV were recruited including ∼45% controls. Preliminary
data supports an increased prevalence of P in VV with PTSD. There was
a significant difference in RBD by self-report compared with Mayo Q
partner report. Full results to be presented.

Discussion: These results are expected to highlight the significance of
parasomnias in VV with PTSD and identify factors that may predict an
increased risk of parasomnias. This study will hopefully lead to better
management of sleep disturbance in veterans with PTSD.
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EFFECTS OF PERCEPTION OF SLEEP PROBLEMS
ON OUTCOMES
RAJIV SHARMA, BRETT DUCE, CRAIG HUKINS
Princess Alexandra Hospital, Brisbane, QLD, Australia

Introduction: We looked at the impact of an Obstructive Sleep Apnoea
(OSA) patient’s own perception of sleep problems and the relationship
of these perceived sleep problems with subjective sleepiness (as deter-
mined by Epworth Sleepiness Score – ESS), quality of life (using the
Functional Outcomes of Sleep Questionnaire – FOSQ), CPAP therapy
uptake, 2 months compliance with CPAP therapy, and changes in ESS
and FOSQ after 2 months of CPAP therapy.
Methods: We conducted a retrospective review of all patients from our
sleep laboratory database who completed the impacts of sleep question-
naire, which is taken as part of the usual clinical history. There were 4
questions with 5 responses to each from no impact to maximum impact
in sleep symptoms. A summary of the questions are as follows:
Question1: Worried/Distressed by sleep problems, Q2: Sleep problems
noticeable to others, Q4: Extent sleep problems interfering with daily
functioning. The 5 responses to Q 1,2 and 4 were- Not at all, A little,
Somewhat, Much and Very Much. Question3: Satisfied with current
sleep pattern for which the responses were- Very Satisfied, Satisfied, Not
Satisfied or Dissatisfied, Dissatisfied and Very Dissatisfied. The
responses were compared to uptake of treatment, 2 months therapy
compliance, changes in ESS and FOSQ.
Results: A total of 638 respondents were collected, with 59% of the
cohort being male, an average age 58 (±14) years; BMI was 35.8 (±9.6).
Patient’s baseline subjective sleepiness (ESS) and therapy uptake
increased and baseline FOSQ decreased as their perception of sleep
quality worsened. However compliance with CPAP therapy after 2
months showed a decreasing trend as their perception of sleep wors-
ened. There was no correlation with respect to changes in their subjec-
tive sleepiness (ESS) and quality of life score (FOSQ).
Conclusion: Patients who perceive their sleep as being more problem-
atic perceive their baseline subjective sleepiness (ESS) comparatively
better and they are more likely to trial CPAP therapy but demonstrate
poorer compliance with CPAP therapy.
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NEGATIVE EFFORT DEPENDENCE (NED) IN A
STARLING RESISTOR BENCH MODEL OF THE
UPPER AIRWAY: ROLE OF SURROUNDING
PRESSURE
BENJAMIN KOLEVSKI1, CHRISTOPHER LAMBETH2, JYOTISHNA
NARAYAN2, TERENCE AMIS2, KRISTINA KAIRAITIS1,2

1Department of Respiratory and Sleep Medicine, Westmead Hospital,
Westmead, Australia, 2Ludwig Engel Centre for Respiratory Research,
Westmead Millennium Research Institute, Westmead, Australia

Introduction: Inspiratory airflow NED (a reduction in airflow despite
increased driving pressure) is proposed as a specific obstructive sleep
apnoea (OSA) phenotype differing from the Starling Resistor (SR) model
based, flow limitation phenotype (Owens et al JAP 116:1105, 2014). In
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this study we use an SR bench model to explore interactions between
extra-luminal surrounding pressure and onset of NED.
Methods: Using a vacuum source, graded airflows (V) (0–4.0 L/s) were
generated through a thin walled latex tube (wall thickness 0.23 mm;
length 100 mm ie 125% of resting length) enclosed within a rigid,
sealed, cylindrical chamber with initial chamber pressures (Pci) of
0–12 cm H2O (separate runs). Downstream minus upstream pressure
(Pd-Pu) and within-run variance in actual chamber pressure (Pact) were
recorded.
Results: Across all runs, as Pd-Pu became more negative, V increased
and Pact fell. For runs with Pci ≥ 12 cm H2O, low V flow limitation
developed. For runs with Pci at 0–8 cm H2O, higher V were generated
and NED developed.

Conclusion: We speculate that upper-airway inspiratory NED occurs
when interactions between resting lumen size, intra-luminal pressure,
airway narrowing and surrounding tissue pressure combine to oppose
airway collapse, such that airflow is progressively reduced, rather than
immediately flow limited. Consequently, NED in OSA patients may
reflect a cohort with a lesser degree of resting anatomical compromise
and/or lower surrounding tissue pressures during upper airway col-
lapse.
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LONG-TERM FOLLOW UP OF TREATMENT
USAGE IN OSA PATIENTS PARTICIPATING IN A
SHORT-TERM CROSSOVER TRIAL OF CPAP
VERSUS ORAL APPLIANCE TREATMENT
AALIA THASNEEM SALEEM1, KATE SUTHERLAND1,2,
CRAIG PHILLIPS1,2, PETER CISTULLI1,2

1Royal North Shore Hospital, St Leonards, NSW, Australia, 2Woolcock
Institute of Medical Research, Glebe, NSW, Australia

Introduction: Continuous positive airway pressure (CPAP) is the stand-
ard treatment for OSA and mandibular advancement splint (MAS)
therapy is the leading alternative, although efficacy of the latter is
variable. In a previous short-term crossover trial of CPAP and MAS, we
found non-inferior health outcomes. MAS had lower efficacy but better
reported compliance and was the preferred treatment. At the end of the
trial (completed 2010), 42 patients continued using MAS, 36 CPAP and
22 had access to both treatments. We aimed to conduct a long-term (>4
years) survey of these patients to assess their treatment status, compli-
ance and health outcomes.
Methods: A phone survey for current therapy usage, symptoms,
Epworth Sleepiness Score, reported effect on OSA and quality of life,
and newly diagnosed health conditions was conducted. Quality of life
questionnaires (Functional Outcomes of Sleep Questionnaire, Short
Form-36) were sent out by post or email.
Results: Currently we have attempted to contact 41 study patients
to complete the survey. To date 26 patients completed the initial
phone survey, 3 patients are deceased and 12 patients were not able
to be contacted. Of the 26 survey respondents, 8 out of 10 patients
continue to be CPAP users and 7 out of 10 continue to be MAS
users. 5 patients are not using any therapy and 2 patients are
using alternate therapy. There was no difference in the reported
treatment usage, both days per week used (6.5 ± 0.8 Vs 5.6 ± 2.6,
p = 0.3) and % of sleep time used (88.5% ± 16.4% Vs
78.6% ± 39.3%, p = 0.5) in the last two weeks between the CPAP
and MAS group. There was no significant difference in the Epworth
Sleepiness Score between the two groups (7.2 ± 3.8 Vs 6.7 ± 4.2,
p = 0.8). There was also no difference in the Epworth Sleepiness
Score of the patients since study completion (8.3 ± 4.5 Vs 7 ± 3.9,
p = 0.2).
Discussion: These preliminary data suggest there is no difference in the
proportion of MAS and CPAP users who continued with treatment.
There is also no difference in the reported compliance between patients
on CPAP and those on MAS therapy. Epworth Sleepiness Score was not
different between the two groups. Work is ongoing to increase the
sample size.

267

RESULTS OF TWELVE MONTHS OF A
MULTIDISCIPLINARY SLEEP APNOEA UNIT
NICHOLAS FITZPATRICK, KASRA TAGHIAN, DARREN
MANSFIELD, ANDREW HAYS, JAMES ROBERTSON,
GLEN BURGESS
Monash Health, VIC, Australia

A Multidisciplinary obstructive sleep apnoea unit has been set up in a
major teaching hospital. Utilising the services of Respiratory Physicians
and Otolaryngologists, as well as advanced trainees, the treatment of
patients with Obstructive Sleep Apnoea has been undertaken in a col-
laborative fashion.

Figure 1 (opposite) shows relationship between Pd-Pu and
V for Pci: 0 (line, squares), 4 (dashed line, triangles) and 12
cm H2O (dotted line, circles). Pact values are at the point of
NED (solid arrows) or flow limitation (dotted arrow). In our
sealed-chamber model, where tube narrowing causes
chamber decompression lowering Pact, a lower Pci led to
higher V and NED, rather than flow limitation.
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We will present the results of our first years treatment of this often
heterogeneous patient population and present areas for further study.

The interaction between ENT surgeons and Respiratory physicians in
close proximity has provided a new template for effective mulimodality
treatment that can optimise our treatment outcomes for this patient
group.

Areas of further study have been identified and the need for new ways
of assessing patient satisfaction identified.
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A NEW ZEALAND SURVEY OF NARCOLEPSY
MANAGEMENT, ACCESS TO SPECIALIST CARE
AND THERAPEUTIC OPTIONS
ANDREW DAVIES1,2, ALISTER NEILL1,2, ANGELA CAMPBELL1

1University of Otago, Wellington, New Zealand, 2Capital and Coast District
Health Board, Wellington, New Zealand

This survey aims to assess the numbers of patients with narcolepsy
managed by District Health Boards and private clinics in New Zealand.
We aim to identify which specialties are involved in the care of patients
with narcolepsy and how they are managed. We are interested in
whether rural services manage patients differently and whether equity of
access to specialist care is an issue in New Zealand.

We will also assess the number of patients on stimulant medications
by requesting that information from New Zealand Pharmaceutical Man-
agement Agency (PHARMAC), who approve all special authorities for
stimulant drug prescriptions funded in New Zealand, to see if it matches
the survey estimate.

Another aim is to review whether the managing specialists feel there
are adequate therapeutic options available in New Zealand and whether
there is a need to work towards the availability of more medications to
treat narcolepsy.

The survey will be sent to all district health boards in New Zealand
and will be collected via an online survey service (Surveymonkey).

We are still in the process of collecting data but this will be ready in
time for final abstract submission.
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AN ANALYSIS OF CPAP PROGRAM
NON-COMPLIERS AT WESTERN HEALTH
ANNE MARIE SOUTHCOTT1,2, LYNNETTE REID-PRICE1,
SHAVITA KUCKREJA1

1Western Health, Foostcray VIC, Australia, 2University of Melbourne, VIC,
Australia

Background: The Continuous Positive Airway Program (CPAP)
program has been in operation in Western Health since July 1997 with
the objective of providing accessible, high quality and cost effective
CPAP services to financially disadvantaged patients. This involves the
provision of a CPAP unit via a contracted external vendor, after a sleep
study and review by a Sleep Physician. To be eligible for the CPAP
program, certain eligibility criteria needs to be fulfilled.
Methods: We performed a cross-sectional retrospective audit of a subset
of patients enrolled in this program who declined further therapy
between the periods of July 2013 to May 2015.
Results: There were 192 patients enrolled in CPAP program in 2013–
2014 financial year, and 198 in 2014–2015. So far, we have identified
66 (16.9%) patients who dropped out of the CPAP program. 48 were
males (72.7%), with a mean age of 60.5 years, mean BMI of 37.5 kg/m2,

mean AHI of 55/hr, mean nadir desaturation of 74% and a mean ESS of
11. 14 (21%) patients were Non-English speaking, 20 (30.3%) had
concurrent cardiac disease and 12 (18.2%) had concurrent psychiatric
disorders. The main reason for non-compliance to the CPAP program
was the patient declining a trial despite being enrolled in the program
(25.8%), and patient intolerance (19.7%). 6 patients (9.1%) did not
achieve adequate compliance and thus could not be enrolled success-
fully in the program.
Conclusions: We are still reviewing data on an ongoing basis, however
it appears that largely, our CPAP program patients are complying well
with therapy, and those who are given an initial trial do tend to continue
on therapy. Only a minority (16.9%) dropped out of the program. The
primary reason for this appears to be the patient declining a trial and
also intolerance to CPAP.
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AUTOSET CONTINUOUS POSITIVE AIRWAY
PRESSURE (APAP) THERAPY: ARGUMENT FOR
USE IN CHILDREN
VIKAS GOYAL1,2, PATRICIA WALES1, JASNEEK CHAWLA1

1Lady Cilento children’s Hospital, South Brisbane, Queensland, Australia,
2Queensland Children’s Medical Research Institute, Brisbane, Queensland,
Australia

Introduction: The prevalence of paediatric obstructive sleep apnoea
(OSA) is 3%. The commonest causes include adenotonsillar hypertro-
phy, obesity, hypotonia, & craniofacial anomalies. Continuous positive
airway pressure (CPAP) is well recognised as a treatment for OSA in
adult and paediatric practice. In adult patients, Autoset CPAP (APAP) is
increasingly being used over fixed pressure CPAP with advantages
including cost benefit, avoidance of repeat PSG lab studies & elimina-
tion of the potential bias of in-lab versus home study. APAP accounts for
fluctuation in an individual’s pressure requirements over time due to
variability in weight, change in underlying medical conditions, or reso-
lution of upper airway edema. Multiple studies describe the use of APAP
in adults but evidence for use of APAP in children is limited. Extrapo-
lating from adult experience suggests that similar benefits may be
achieved in paediatric patients, justifying a role in children.
Methods: We conducted a retrospective review of the patients from our
centre over a 5 yr period in whom APAP has been used for treatment of
OSA.
Results: We identified 7 children using APAP therapy for ongoing
treatment (group1) &13 patients where APAP was used for initial titra-
tion before being established on fixed CPAP pressure (group2). In group
1, 1 patient was changed from CPAP to APAP due to experiencing side
effects from a fixed high pressure & another was established on APAP at
home due to underlying behavioural difficulties & inability to under-
take lab titration. The average age of patients in whom on-going home
APAP therapy was established was 13.4 years & the mean weight was
55.96 (BMI = 21.79). The mean OAHI on diagnostic study was 8.58/hr
(n = 5) and mean arousal index was 6.27/hr(n = 5). In group 2, mean
age, weight & BMI was 13.9, 93.24, 33.78(n = 11) respectively. The
mean diagnostic OAHI was 29.1/hr & arousal index was 13.9/hr
(n = 11) respectively.
Discussion: APAP was successfully utilised in 20 patients over a 5 yr
period. 2 different approaches were used; one to aid determination of
fixed pressure & the other to sustain on-going therapy. APAP could
potentially have a similar role in paediatric practice to that in adults,
reducing the need for lab titration studies and benefiting those patients
who have fluctuating pressure requirements. Prospective research is
planned to evaluate this further.
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ACUTE NON-INVASIVE VENTILATION AT THE
PRINCE CHARLES HOSPITAL (TPCH)
GEORGE TZE PING TAY, DUGAL SMITH, JIJO ANTHONY,
FRANCES KINNEAR, BRENDAN BELL, JAMES DOUGLAS
The Prince Charles Hospital, Queensland, Australia

Aim: NIV is an integral part of the acute management of patient with
acute respiratory failure, especially in exacerbations of COPD. This
study reviews the current practice of non-invasive ventilation (NIV) at
The Prince Charles Hospital. We assessed the indications for NIV, effi-
cacy, complications, arterial blood gas (ABG) assessments and contin-
gency plans if NIV failed.
Methods: Prospective data was collected for all patients commenced on
NIV in the respiratory unit, coronary care unit and emergency depart-
ment (ED) from May to July 2015. Patient’s data, demographics,
co-morbidities, ABGs, complications and outcomes were recorded.
Results: 16 patients were commenced on NIV over the 2 month period,
with ED (81%) being the primary site of initiating NIV. NIV was initiated
for hypercapnic respiratory failure in 81% of cases. 75% of the patients
had a known diagnosis of COPD. 50% of the patients presented with
concurrent cardiogenic pulmonary oedema and/or pneumonia. Median
duration on NIV was 21 hours (IQR 12.1 hours). Normalisation of pH
and improvement in PaCO2 occurred in 87.5% of patients on NIV

Table 1: Arterial Blood Gas

Baseline
1–2 hr after

NIV
2–24 hr after

NIV Precessation

pH 7.19 (SD 0.13) 7.30 (SD 0.14) 7.40 (SD 0.05) 7.43 (SD 0.07)
pC02 (mmHg) 82.0 (SD 35.7) 64.8 (SD 39.8) 49.9 (SD 14.7) 42.1 (SD 9.5)
p02 (mmHg) 66.5 (SD 21.9) 76.7 (SD 39.6) 60.0 (SD 8.0) 66.5 (SD 24.6)

Despite improvement in ABG parameters, only 68.8% were discharged.
5 patients (31.2%) died in hospital. 2 patients had end stage lung
disease and failed to improve on NIV. 3 patients who improved and then
ceased NIV were, deemed not candidates for reinstitution of NIV due to
progressive deterioration of their underlying condition. Mean length of
hospital stay was 15 days.
Conclusions: NIV was an effective therapy on the ward. However,
significant proportions (16%) of patients were started on NIV with
non-hypercapnic respiratory failure. The majority of patients had multi-
ple comorbidies. Data collection is ongoing. NIV was deemed ceiling of
treatment.
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WHAT THE SLEEP PHYSICIAN THINKS OF
MARRYING THE ANATOMY AND PHYSIOLOGY
ANDREW JONES
Illawarra Shoalhaven Local Health District, Wollongong, Australia

A good understanding of anatomy and physiology is essential in the
practice of Sleep Medicine. Appreciating how anatomical findings con-
tribute to physiological changes observed in polysomnography allows
discussion of comprehensive multimodality options that are most likely
to suit each individual patient. This remains a challenge for the practi-
tioner in patients who may have co morbidity and/or have preferences
that are different to your recommendations. Whether this is best facili-
tated on an individual basis or in a multidisciplinary team environment
that occurs in other disciplines of medicine will be discussed.
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WHAT THE SLEEP SURGEON THINKS OF
MARRYING THE ANATOMY AND PHYSIOLOGY
OFER JACOBOWITZ
Mount Sinai Medical Center, New York, USA

Upper airway surgery expands and stabilizes the pharynx. How might
anatomical features during wakefulness correlate with obstruction
pattern and choice of surgery? How might the AHI, positional OSA, and
degree of hypoxemia affect choice and extent of anatomical treatment?
Which patients may not be favourable for surgery?
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STILNOXITIS – MEDIA, SOCIETY
AND GOVERNMENT RESPONSES TO
HYPNOTIC THERAPY
RON GRUNSTEIN
1Woolcock Institute of Medical Research, Glebe, Australia, 2University of
Sydney, Sydney, Australia, 3Sydney Local Health District, Sydney, Australia

The recent controversies over the use/misuse of zolpidem (Stilnox) have
highlighted the ambivalent societal response to hypnosedative therapy.
While there is some pharmacovigilance signal for zolpidem and the risk
of parasomnias, the publicity surrounding this and consequent regula-
tor behaviour led us to coin the term “stilnoxitis” to refer to this
phenomenon which to some extent is unique to Australia. The history
of this phenomenon will be summarised as well as relevant background
including the Institute of Medicine report into triazolam more than 2
decades ago. The impact of “stilnoxitis” on clinical practice and hypno-
sedative prescribing habits will be discussed as well as potential flow-on
effects on hypno-sedative regulation.
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OREXIN RECEPTOR ANTAGONISM IN SLEEP
DISORDERS: PRECLINICAL AND CLINICAL
ASPECTS
DANIEL HOYER
Department of Pharmacology and Therapeutics, School of Biomedical
Sciences, Faculty of Medicine, Dentistry and Health Sciences, The
University of Melbourne, Parkville, Victoria 3010, Australia, Australia

Orexins A&B (also known as Hypocretins 1&2), neuropeptides exclu-
sively produced in the lateral hypothalamus (LH) activate two G
protein-coupled receptors, OX1R and OX2R. The orexin system modu-
lates sleep-wake balance, feeding and reward seeking. Human narco-
lepsy with cataplexy is due to the absence of LH orexin producing cells,
whereas canine catalepsy is due to a non-functional mutation of the
OX2R. Prepro-orexin and double orexin receptor knockout (KO) mice
display very fractionated sleep with rapid transitions from wake to
apparent sleep, with absence of muscle tone. OX2R KO mice, show a
mild sleep phenotype, whereas OX1R KO mice have almost no sleep
phenotype.

The validity of targeting OX1R / OX2R in sleep disorders has been
established clinically, with four dual orexin receptor antagonists
(DORAs), Almorexant, Suvorexant, SB-649868 and Filorexant (1).
Orexin receptor antagonists specifically block arousal, in contrast to
benzodiazepine and Z-drugs, which inhibit neuronal activity, by modu-
lating the GABAA receptor. The FDA recently approved Suvorexant (MK
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4305, Belsomra®) for the treatment of insomnia (1,2). However, the
relative contributions of OX1R and OX2R to sleep architecture are
debated. Selective OX2R antagonists have different effects on sleep archi-
tecture from DORAs, whereas OX1R antagonists do not affect sleep.
DORAs such as Almorexant decrease wakefulness and increase sleep in
WT and OX1R KO mice, but do not affect sleep in OX2R or double
OX1R/OX2R KO mice (1,3). OX2R antagonists increase NREM / REM
proportionally, whereas DORAs primarily increase REM. When com-
bined, OX2R and OX1R antagonists disrupt balanced sleep by increasing
REM at the expense of NREM. Finally, OX2R antagonists do not perturb
normal sleep in mice during the inactive phase, whilst DORAs signifi-
cantly shifts the balance towards REM (1,3). The altered REM/NREM
balance may contribute to adverse effects of DORAs e.g. abnormal sleep
behaviours and potential for muscle weakness (1). Although OX2R
antagonism alone appears sufficient to induce and maintain balanced
sleep in rodents, clinical evidence is still lacking and awaits proof of
concept in patients.
(1). Jacobson LH et al. (2014). Expert Rev. Clin. Pharmacol. 7,
711–730.
(2). Michelson D et al. (2014). Lancet Neurol. 13: 461–471.
(3). Mang GM et al. (2012). Sleep 35: 1625–1635.
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NATURE’S CLOCKS AND HUMAN MOOD:
NEUROIMAGING THE BRAIN BASIS OF
CIRCADIAN MODULATION OF REWARD
GREGORY MURRAY
Swinburne University of Technology, Melbourne, Australia

Aims: There is behavioural evidence that the circadian system modu-
lates reward activation in humans. The overarching aim of this project is
to investigate the brain basis of this fundamental interaction using
repeated measures fMRI. It is predicted that a quadratic waveform in
brain reward activation will be found with a peak at 2 pm. It is further
predicted that participants carrying the rare allele of rs2304672 will
exhibited attenuated waveforms.
Methods: Two matched groups of 6 healthy adult males differing only
in the rs2304672 polymorphism will undergo an fMRI protocol to
investigate neural reward functioning at three times across 24 hours (10
am, 2 pm and 7 pm). At each session, Arterial Spin Labelling will be
used to measure absolute blood flow into the Ventral Striatum and other
regions in the mesolimbic dopaminergic system.
Conclusions: Better understanding of the interaction between biologi-
cal rhythms and affective functioning has the potential to refine treat-
ments for pathologies of sleep and mood. In the first study of its kind,
we expect to demonstrate that the brain is endogenously primed for
reward activation in a daily pattern.
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MEASURING SLEEP, CIRCADIAN RHYTHMS AND
MOOD: THE SCRAM QUESTIONNAIRE
JAMIE BYRNE, BEN BULLOCK, GREG MURRAY
Swinburne University of Technology, Melbourne, Victoria, Australia

A biologically and clinically important overlap exists between sleep,
circadian rhythms and mood (SCRAM). Problems with sleep cause
problems with mood and vice versa, and circadian rhythms directly
impact both sleep and mood.
Aim: The aim of this study is to develop the first self-report instrument
to measure variance shared between and unique to these three domains.

Method: Semi-structured interviews sought qualitative input on the
sleep, circadian rhythm and mood relationship from (a) experts in the
field of sleep, circadian rhythms and mood professionals (N = 5) and (b)
‘lived experience experts’ (individuals with a history of Major Depressive
Disorder) (N = 11) are currently being analysed through interpretive
phenomenological methods. On the basis of existing questionnaires and
these analyses, a ∼240 item questionnaire that aims to capture shared
and distinct variance across the three domains is being drafted. A large
community sample will complete the draft questionnaire (August-
October, 2015). Through exploratory and confirmatory factor analyses,
the items will be refined down to the critical items (∼24 items) needed
for optimal distinction amongst variables.
Results: Clinically, the questionnaire will facilitate assessment when
patients present with a mixture of these symptoms, and support
research into targeted treatments (e.g., cognitive therapy for depression,
timed light for circadian problems, sleep hygiene for insomnia). Basic
mechanism research will benefit from separate quantification of these
factors at the individual level.
Conclusion: The novel SCRAM questionnaire will provide clinicians
and researchers with a practical method to separately quantify the
severity of sleep, circadian rhythm and mood problems while recognis-
ing their intrinsic overlap.
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THE RELATIONSHIP BETWEEN SLEEP AND
DEPRESSED MOOD IN DEVELOPING TEENS
NICOLE LOVATO
1Adelaide Institute for Sleep Health, Adelaide, Australia, 2Flinders
University, Adelaide, Australia

Despite the high comorbidity between depression and sleep disturb-
ance, the strength of the directional relationship remains largely
un-established. Literature exploring the relationship between depres-
sion and sleep disturbance is heavily focused on the use of cross-
sectional designs to compare the sleep of adolescents with depression to
those without. Therefore any conclusions, which may be drawn about
the developmental interplay between sleep disturbance and depression,
are limited. This session will summarise data from published studies
assessing the relationship between depression and sleep disturbance in
adolescents and assess the strength of evidence for a directional rela-
tionship between these variables, using a meta-analytic strategy. Based
on these findings, a model for conceptualising the relationship between
depression and sleep disturbance will be discussed.
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GO WILD AND SLEEP OUTSIDE THE BOX
JOHN LESKU1, NIELS RATTENBORG2

1La Trobe University, Melbourne, Australia, 2Max Planck Institute for
Ornithology, Seewiesen, Germany

Studies of sleep are typically conducted in laboratory environments on
either rodents housed in cages or humans lying in beds. The value of
such systems is undeniable, and has been critically important for char-
acterising the electrophysiological correlates of sleep, improving our
understanding of sleep regulation both globally and locally in the brain,
identifying sleep disorders, and issuing prescriptions for an optimal
sleep amount, among other things. However, a full understanding of
sleep can only be realized through the comprehensive study of sleep in
wild animals living in the environmental and ecological context in
which they evolved. Of particular interest are systems with conspicuous
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trade-offs (assumed or real), wherein animals must weigh the
neurophysiological benefits of sleep against the cost of engaging in other
behaviours. Notably, pectoral sandpipers breeding under the continu-
ous daylight of the high Arctic in summer face a trade-off between the
need to mate quickly and with as many females as possible, and yet also
sleep to sustain adaptive waking behaviours. Surprisingly however,
some male sandpipers were able to largely forgo sleep for up to 19 days
without comprising their neurobehavioural performance, and the males
that slept the least were best able to convince females to mate with them,
indicating that reduced performance does not necessarily follow from
chronic sleep restriction and fragmentation.

Here, we discuss sandpipers and other examples where ‘going wild’
has already (or has the potential to) contribute to our understanding of
the evolution and function of sleep. The success of such endeavours will
rest (in part) on the broad collaboration of neuroscientists, zoologists
and engineers; the latter for the development of lightweight and minia-
ture EEG recording systems suitable for use on free-roaming animals in
the wild. Ultimately, such an approach will do much to enhance our
comprehensive understanding of sleep.
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FROM BENCHTOP TO BEDSIDE TO BLUE SKY
DELWYN BARTLETT1,2

1University of Sydney Central Clinical School, Sydney, Australia, 2Woolcock
Institute of Medical Research, Glebe, Australia

In the last 10 years there have been significant advances in the under-
standing of insomnia, and there is a wealth of good research evidence on
the effectiveness of CBT interventions for this distressing disorder. We
now have epidemiological evidence of the bi-directional relationship
between insomnia and depression and these disorders can no longer be
defined as separate entities.

We have good clinical and research evidence that CBT is effective for
both insomnia and depression. Most of current CBT interventions are
goal directed towards changing misaligned behaviours and unhelpful
thoughts. Yet in optimal clinical trials environments, where there is a
clearly defined intervention program with considerable psychological
support, only 70% of participants will respond to treatment. Not every-
one will fit the criteria for our gold standard intervention so we need
to ask:
• What are we missing?
• What else do we need to explore in terms of other factors?
• Brain plasticity and insomnia – fact or fiction?
• Does poor quality sleep result in different brain pathways being

activated such as in fear or phobia?
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CPAP IN THE REAL WORLD – GOALS AND
COMPLIANCE VERSUS CLINICAL OUTCOME
SALLY POWELL
Christchurch Hospital, Christchurch, New Zealand

What are we measuring, recording and what actually matters? Short
presentation on the reality of compliance monitoring, subjective impact
and to review current practice through audit. What we are currently
doing and where should this lead us to in the future.
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THE ASSESSMENT OF SLEEPINESS IN CHILDREN
AND ADOLESCENTS
MURRAY JOHNS
Epworth Sleep Centre, Epworth Hospital, Richmond, Melbourne, Australia

Introduction: Having a simple method for assessing sleepiness is no less
important among children and adolescents than it is among adults.
Currently there is widespread confusion about the terms sleepiness,
drowsiness, fatigue and tiredness. Various methods that are currently
used to measure sleepiness in children and adolescents are outlined.
There is need for a more widely acceptable, standardised and validated
questionnaire.
Methods: Literature search of current methods. Modification of some
items of the adult Epworth Sleepiness Scale (ESS) to make them suitable
for children and adolescents.
Results: The large number of different questionnaires purportedly
measuring sleepiness in children and adolescents attests to the confu-
sion about what is being measured. Many investigators have used their
own versions of the adult ESS, modified in various ways, which means
their results cannot be directly compared. Nonetheless, they vouch for
the ability of most adolescents and children over the age of about 9
years, and parents of younger children, to respond meaningfully to such
questionnaires. A new version of the ESS, called ESS-CHAD, is pro-
posed that incorporates several changes to the wording, while retaining
the novel conceptual framework and format of the adult ESS, with
comparable somnificity of its items.
Discussion: We need a clear understanding of what we mean by sleepi-
ness before we can measure it. The ESS-CHAD is offered as a simple,
standardised method for measuring the average sleep propensity in daily
life of children and adolescents. This is comparable to the adult ESS that
is used worldwide. Further psychometric analysis is recommended. The
ESS-CHAD can be expected to have the same limitations as any method
based on subjective reports.
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CHRONIC FATIGUE SYNDROME IN YOUNG
PEOPLE: HOW DO WE DIFFERENTIATE THE
SLEEP DISTURBANCE THAT IS PART OF THE
CONDITION FROM SLEEP DISORDERS NEEDING
REFERRAL TO A SLEEP SPECIALIST?
KATHERINE ROWE
Royal Children’s Hospital, Melbourne, Australia

Introduction: Chronic Fatigue Syndrome (CFS) is a condition of
unknown aetiology that commonly follows an infective process such as
EBV, and is characterized by unrefreshing sleep, fatigue that is out of
proportion to the activity undertaken, post-exertional malaise and other
constitutional and cognitive symptoms. There is no current reliable
laboratory test to confirm the diagnosis. The diagnosis is made on the
history, presence of key symptoms and exclusion of alternative diag-
noses. Identification of this illness in the context of fatigue, non-
refreshing sleep and sleepiness in young people is important.
Method: Of more than 1200 young people with CFS referred to the
Royal Children’s Hospital 85% were followed from 1–20 years after the
onset of their illness. In addition to detailed histories from all, stand-
ardized symptom checklists were obtained from 600 and both reviewed.
Results: Non-refreshing sleep is a core symptom in the condition. Sleep
disturbance was documented throughout the illness from hyper-
somnolence, fragmented sleep, difficulty with sleep initiation in the
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early stages to sleep-phase shift, vivid dreams and parasomnias of recent
onset and persistent hyper-somnolence later in the illness. Management
of the sleep disturbance was central to improving the well-being of the
young person, but identifying when a referral to a sleep specialist is
required was equally important. Relatively simple measures to improve
sleep initiation and reduce frequent waking, markedly improved quality
of life, headache, and muscle pain. Narcolepsy could be differentiated
from CFS with careful history taking, as could obstructive sleep apnoea,
but persistent hypersomnolence warranted further investigation to
exclude central apnoea’s or to confirm idiopathic hypersomnolence.
There was an observed association of severe orthostatic intolerance and
idiopathic hypersomnolence. In these cases orthostatic intolerance
appeared to precede the hypersomnolence.
Discussion: Identifying the central pathology that contributes to the
non-refreshing sleep will greatly contribute to understanding this
puzzling and debilitating condition. It is unclear whether abnormal
sleep study findings are causal or the consequence of the illness. The
role of orthostatic intolerance in contributing to or perpetuating
hypersomnolence warrants further study.
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NASAL PATENCY SURGERY RELEVANT TO THE
SLEEP PHYSICIAN: UPDATES ON NEW
ADVANCES
PERRY BURSTIN
Epworth Sleep Centre, Melbourne, Australia

Management of nasal congestion is an important aspect of treating sleep
disordered breathing.

Nasal surgery will invariably improve CPAP compliance and retention
of mandibular advancement splints in addition to improving overall
patient quality of life.

There have been recent advances in nasal valve surgery to overcome
mid vault and external aperture collapse. Sleep physicians will be pre-
sented with techniques for both diagnosis and treatment.

Sleep, Science and Research
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