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Welcome to the final issue of Sleep Medicine Research Review for 2015.
Highlights include an examination of sleep patterns and daytime functioning in adults with high-functioning ASD.  
We also report a sleep intervention for infants with behavioural sleep problems, and evidence that women who snore 
and have excessive daytime sleepiness may be at higher risk for developing heart failure in the future. Other evidence 
suggests that combined treatment with fluoxetine and melatonin improves mood and insomnia in postmenopausal 
women, rapid maxillary expansion and mandibular advancement improves upper airway size in children with Marfan’s 
syndrome, and CPAP improves voice performance in patients with OSA.

We hope you find these and the other selected studies interesting. Please enjoy the holiday season and we’ll be back 
in the New Year.

Kind regards,

Associate Professor Alister Neill Dr Karen Falloon
alisterneill@researchreview.co.nz karenfalloon@researchreview.co.nz

Abbreviations used in this issue
AHI = apnoea-hypopnoea index
ASD = autism spectrum disorder
CBTi = cognitive behavioural therapy for insomnia
CPAP = continuous positive airway pressure
MADs = mandibular advancement devices
OSA = obstructive sleep apnoea

Issue 8 – 2015

Sleep patterns in adults with a diagnosis of high-functioning 
autism spectrum disorder
Authors: Baker E & Richdale A

Summary: This study examined sleep patterns and daytime functioning in adults with high-functioning ASD (HFASD). 
36 adults with HFASD and 36 matched neurotypical controls completed an online sleep quality questionnaire, a 
14-day sleep wake diary, and had 14-day actigraphy data collected. Adults with HFASD had significantly more general 
sleep disturbances, longer sleep onset latencies, poorer sleep efficiency and shorter total sleep time than controls. 
They also had significantly lower refreshment scores upon waking in the morning and higher scores for daytime 
dysfunction due to sleepiness. 

Comment (KF): Sleep problems are one of the most common comorbid conditions experienced by those with 
ASD. These problems are apparent in childhood but appear to persist into adulthood. Adults with ASD have also 
been shown to have significantly higher rates of depression and anxiety. This association is highly relevant given 
the relationship between sleep and psychopathology. This study was small but showed that adults with HFASD 
had significantly more sleep problems that those without ASD. Individuals taking sleeping medication including 
melatonin were excluded from the study therefore the results may well be an underestimate of the burden of 
sleep problems in those with HFASD. Of note, almost 50% in the HFASD group were on medication for depression 
and/or anxiety (these groups did not differ significantly on analysis except for total sleep time and were therefore 
combined for comparison with the no ASD group). These medications may well affect sleep (positively or 
negatively) and are therefore a factor to consider when assessing sleep in those with ASD. Care of those with ASD 
can be less intensive once the individual exits the umbrella of paediatric care. Therefore, assessing and addressing 
sleep issues may well be important for many adult patients with HFASD.

Reference: Sleep 2015;38(11):1765-74
Abstract
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A randomized controlled trial of an 
intervention for infants’ behavioral sleep 
problems
Authors: Hall W et al. 
Summary: This study investigated the use of a sleep intervention for infants 
with behavioural sleep problems. 235 families of 6- to 8-month-old infants were 
randomised 1:1 to the intervention (a 2-hour group teaching session and 4 support 
calls over 2 weeks) or to control teaching sessions (safety instruction). After 6 weeks, 
96.9% of intervention and 97.9% of control infants had an average of 2 or more 
nightly wakes. 4% of intervention and 14% of control infants had parent-assessed 
severe sleep problems. Relative to control parents, intervention parents reported 
improvements in parental depression, fatigue, sleep quality, and sleep cognitions 
(doubts, feeding, anger and setting limits).

Comment (KF): This relatively large study showed that an intervention led by 
public health nurses can improve perceptions of behavioural sleep problems 
in infancy and improve caregiver fatigue, sleep quality and depression. The 
intervention was based on educating parents on normal infant sleep, negative sleep 
associations, the importance of routines and introducing strategies to reduce night 
waking behaviours. The strategies were routines, minimal stimulation before bed, 
feeding 20 minutes prior to settling, controlled comforting with periodic checking, 
and avoiding reactive co-sleeping. Although the study design was limited by lack 
of blinding (parents were aware of the 2 groups being a behavioural intervention 
or a safety education control) it shows that a relatively brief intervention could have 
significant health benefits for infants and their caregivers. 

Reference: BMC Pediatrics 2015;15:181
Abstract

Increased risk of heart failure in women with 
symptoms of sleep-disordered breathing
Authors: Ljunggren M et al.
Summary: This population-based study investigated whether symptoms of OSA 
(snoring and excessive daytime sleepiness) predict incident heart failure in women. 
Baseline data from April 2000 relating to snoring and excessive daytime sleepiness 
were extracted from the population-based cohort study Sleep and Health in Women. 
Follow-up data through 2011 were retrieved from the Swedish National Patient 
Register and Cause of Death Register. Among women with both snoring and excessive 
daytime sleepiness at baseline, 5.3% developed heart failure during follow-up 
compared with 0.9% of a reference group. After adjustment for confounding factors, 
the combination of snoring and excessive daytime sleepiness was associated with a 
2-fold increased risk of incident heart failure (hazard ratio 2.2).

Comment (KF): This large, population-based prospective study showed that 
women with a combination of snoring and excessive daytime sleepiness have a 
higher rate of developing heart failure in the future. This association remained 
even after adjusting for a number of confounding factors such as age, waist 
circumference, smoking and alcohol use, diabetes, hypertension and coronary 
artery disease at baseline. It is useful that the association is based on clinical 
factors that can easily be assessed in all patients. It is possible OSA is a potentially 
modifiable risk factor for heart failure and definitely worth assessing in your 
patients (especially postmenopausal women). 

Reference: Sleep Med 2016;17:32-37
Abstract

CPAP vs mandibular advancement devices 
and blood pressure in patients with 
obstructive sleep apnea
Authors: Bratton D et al.
Summary: This meta-analysis compared the association of CPAP and MADs with 
changes in systolic blood pressure (SBP) and diastolic blood pressure (DBP) in 
patients with OSA. 51 randomised controlled trials (n=4888) that compared the 
effect of CPAP or MADs (versus each other or an inactive control) on BP in patients 
with OSA were selected from a search of MEDLINE, EMBASE, and Cochrane Library 
databases. Compared with an inactive control, CPAP was associated with significant 
reductions in SBP (–2.5mm Hg; p<0.001) and DBP (–2.0mm Hg; p<0.001).  
A 1h per night increase in CPAP use caused additional reductions in SBP  
(–1.5mm Hg; p<0.001) and DBP (–0.9mm Hg; p=0.001). Compared with an inactive 
control, MADs were associated with reductions in SBP (–2.1mm Hg; p=0.002) and 
DBP (–1.9mm Hg; p=0.008). There were no significant differences between CPAP 
and MADs in their association with change in SBP or DBP.

Comment (KF): Epidemiologic studies suggest that approximately 40% of 
patients with systemic hypertension have sleep apnoea and about 40% of 
sleep apnoea patients have systemic hypertension. There is a dose-response 
relationship between the severity of sleep-disordered breathing and BP that 
is independent of age, gender, body mass index, alcohol consumption and 
smoking. The prevalence of sleep apnoea is high in patients with drug-
resistant hypertension. This meta-analysis shows that CPAP and MADs are both 
associated with reductions in BP. The reduction in BP achieved seems small 
(around 2mm Hg for both SBP and DBP) but even small reductions have been 
shown to have a dose-response effect on reducing stroke and coronary heart 
disease risk. The average use per night for CPAP was 4–5 hours (fairly typical).  
It was not noted for how many hours MADs were used. Those studies that 
reported mean use per night of CPAP of 6–7 hours showed reductions in mean 
BP closer to 10mm Hg which would be predicted to reduce coronary heart disease 
risk by 37% and stroke risk by 56% (MacMahon et al. Lancet 1990;335:765-74).

Reference: JAMA 2015;314(21):2280-93
Abstract

Meta-analysis of continuous positive airway 
pressure as a therapy of atrial fibrillation in 
obstructive sleep apnea
Authors: Qureshi W et al.
Summary: This meta-analysis investigated the effect of CPAP therapy on atrial 
fibrillation (AF) in patients with OSA. Eight studies of patients with OSA who underwent 
catheter ablation for AF were included (involving 698 CPAP users and 549 non-CPAP 
users). In a random effects model, patients treated with CPAP had a 42% decreased 
risk of AF recurrence (pooled risk ratio, 0.58; p<0.001). Meta-regression analysis 
showed that the benefits of CPAP were stronger in younger, obese, and male patients. 
There was an inverse relationship between CPAP therapy and AF recurrence.

Comment (KF): Patients with AF are over twice as likely to have OSA.  
OSA increases the risk of recurrent AF after catheter ablation by 40%. This 
meta-analysis included 8 studies and 4516 participants with AF who underwent 
catheter ablation. Of these 1247 patients were diagnosed with OSA via 
polysomnography (no information on severity) and 698 were treated with CPAP. 
The meta-analysis shows that treating patients with AF + OSA using CPAP 
markedly decreased the risk of AF following catheter ablation. The paper suggests 
that patients with AF should be assessed for OSA, and treated if it is present. 
Obviously, polysomnographic diagnosis can be hard to come by. However, a 
clinical assessment for OSA in patients with AF is an important starting point and 
managing OSA is important for reducing the risk of a number of health conditions 
(including cardiovascular disease and possibly cancer). This paper does not 
assess if other forms of treatment (such as lifestyle modification and mandibular 
advancement splints) also reduce the risk of recurrent AF, nor if the effect is 
apparent for all levels of severity of OSA.

Reference: Am J Cardiol 2015;116(11):1767-73
Abstract
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Effects of fluoxetine and melatonin on 
mood, sleep quality and body mass index 
in postmenopausal women
Authors: Chojnacki C et al.

Summary: This study investigated the effects of combined therapy with 
fluoxetine and melatonin on mood, sleep quality and body mass index (BMI) 
in postmenopausal women. 64 overweight postmenopausal women aged 
54–65 years were randomised 1:1 to receive fluoxetine 20mg in the morning 
and placebo in the evening (n=30), or fluoxetine 20mg in the morning and 
melatonin 5mg in the evening (n=34) for 24 weeks. At study end, the groups 
had comparable decreases in levels of anxiety and depression.  The insomnia 
severity index decreased from 14.9 to 10.9 points in the group taking 
fluoxetine monotherapy (p<0.05) and from 15.8 to 7.7 points in the group 
taking fluoxetine and melatonin (p<0.001). BMI decreased significantly in 
the combination therapy group (p<0.05), but not in the monotherapy group.

Comment (AN): Fluoxetine, like other selective serotonin reuptake 
inhibitors, can negatively impact sleep by increasing spontaneous 
waking and periodic limb movements. In this interesting study of 
postmenopausal women attending a menopause clinic, the combination 
of nightly melatonin (5mg) and morning fluoxetine (20mg) led to greater 
improvements in insomnia symptoms and a reduction in BMI. Combination 
therapy should be considered for postmenopausal women with low mood 
and insomnia symptoms.

Reference: J Physiol Pharmacol 2015;66(5):665-71
Abstract

Internet-based cognitive behavioral 
therapy for insomnia (ICBT-i) improves 
comorbid anxiety and depression
Authors: Ye Y et al.

Summary: This meta-analysis of randomised clinical trials determined the 
effects of internet-based CBTi on comorbid anxiety and depression in patients 
with insomnia. A search of electronic databases, (including PubMed, EMBASE, 
PsycINFO and the Cochrane Library) identified 10 randomised controlled trials 
that were suitable for inclusion. Pooled analysis of the data showed effect 
sizes of –0.35 for anxiety and –0.36 for depression. These results suggest 
that internet-based CBTi has a positive effect on comorbid anxiety and 
depression in patients with insomnia.

Comment (AN): “Sleep dread, tears and fears” are common bedfellows. 
This reassuring meta-analysis shows that internet-delivered CBTi improves 
not only insomnia symptoms but comorbid anxiety and depression.

Reference: PLoS One 2015;10(11):e0142258
Abstract
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Independent commentary by Dr Karen Falloon
Dr Karen Falloon completed her medical training at the University of 
Auckland Medical School in 2001. She became a fellow of the Royal 
New Zealand College of General Practitioners in 2009. In 2014 Karen 
completed her PhD in General Practice for which she investigated 
the effectiveness of a behavioural treatment for insomnia. She is now 
working part time as a general practitioner and part time as a senior 
lecturer in the Department of General Practice and Primary Health Care at the University of 
Auckland. Karen is a member of the Australasian Sleep Association and serves on the GP 
education subcommittee.

Time spent reading this publication has been approved for CME for 
Royal New Zealand College of General Practitioners (RNZCGP) General 
Practice Educational Programme Stage 2 (GPEP2) and the Maintenance of 
Professional Standards (MOPS) purposes, provided that a Learning Reflection 
Form is completed. Please CLICK HERE to download your CPD MOPS 
Learning Reflection Form.

Time spent reading this publication has been approved for CNE by The 
College of Nurses Aotearoa (NZ) for RNs and NPs. For more information on 
how to claim CNE hours please CLICK HERE.

Disclaimer: This publication is not intended as a replacement for regular medical 
education but to assist in the process. The reviews are a summarised interpretation of 
the published study and reflect the opinion of the writer rather than those of the research 
group or scientific journal. It is suggested readers review the full trial data before forming 
a final conclusion on its merits.
Privacy Policy: Research Review will record your email details on a secure database and 
will not release them to anyone without your prior approval. Research Review and you 
have the right to inspect, update or delete your details at any time.
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Treatment of obstructive sleep apnea: prospects for 
personalized combined modality therapy
Authors: Deacon N et al.

Summary: This paper reviewed the pathophysiology of OSA and identified currently available and investigational 
treatments that may be used together in the future to optimise therapy based on individual profiles. Four key traits 
of upper airway anatomy and neuromuscular control interact to varying degrees within individuals to cause OSA. 
Simplified diagnostic methods are being developed to assess these traits, potentially allowing prediction of which 
treatments would be best for each patient. Personalised treatment is expected to improve drug adherence and  
long-term clinical outcomes.

Comment (AN): The identification of clinical subgroups of OSA patients based on the clustering of key traits has 
the potential to lead to better targeted, personalised treatment. The future challenge is to adapt these measures 
so that they can be incorporated in polysomnography, eliminate unnecessary complexity and undertake clinical 
studies to compare different therapies.  

Reference: Ann Am Thorac Soc 2015; published online 16 Nov 
Abstract

Calibration model for apnea-hypopnea indices: impact of 
alternative criteria for hypopneas
Authors: Ho V et al.

Summary: This cross-sectional analysis of data from the Sleep Heart Health Study compared the use of 3 different 
AHI measures and developed a model for calibrating between them. The 3 different AHIs measured all apnoeas and 
hypopnoeas associated with either: a ≥4% fall in oxyhaemoglobin saturation (AHI4); a ≥3% fall in oxyhaemoglobin 
saturation (AHI3); a ≥3% fall in oxyhaemoglobin saturation or an event-related arousal (AHI3a). Median values of 
the respective AHIs across 6441 participants in the Sleep Heart Health Study were 5.4, 9.7, and 13.4, respectively. 
Comparison of regression models demonstrated divergence in AHI scores between the 3 methods at low AHI values 
and gradual convergence at higher levels.

Comment (AN): The study brings into sharp focus issues relating to variable definitions used for hypopnoea and 
its impact on severity classifications based on the AHI. What I like about this study is that it provides regression 
equations for converting between definitions – this will be essential when comparing prevalence and long term 
outcome studies. 

Reference: Sleep 2015;38(12):1887-92
Abstract

Effects of rapid maxillary expansion and mandibular 
advancement on upper airways in Marfan’s syndrome children
Authors: Taddei M et al.

Summary: This study evaluated the effects of rapid maxillary expansion and mandibular advancement using the 
Propulsor Universal Light® appliance on the upper airways in children with Marfan’s syndrome. 30 children with 
Marfan’s syndrome were assessed at T0 (before treatment), T1 (after rapid maxillary expansion), and T2 (after 
mandibular advancement). They were compared with 30 untreated, matched children who were assessed at T0, T1 
(after approximately 2 years), and T2 (peak skeletal growth). AHI and oxygen desaturations were significantly higher in 
the study group at T0 and T1 compared with controls, but not at T2. Horizontal airway dimensions were significantly 
reduced, and vertical airway values were significantly increased in children with Marfan’s syndrome at T0 and T1 
compared with controls but not at T2.

Comment (AN): Marfan’s syndrome predisposes to OSA through its effects on upper airway size, length and 
collapsibility. This study showed that sequential oral appliance therapy with rapid maxillary expansion followed 
by mandibular advancement improved upper airway size and proportion with OSA (from 33% to 6.7%). Success 
in terms of reduction in AHI was not achieved until after the mandibular advancement component of the therapy.  

Reference: Sleep Breath 2015;19(4):1213-20
Abstract

Independent commentary by Associate Professor Alister Neill 
Alister Neill is Associate Professor at the Department of Medicine, University of Otago, 
Wellington School of Medicine; and Respiratory and Sleep Physician at the Department of 
Respiratory Medicine, Capital and Coast Health. 

For full bio CLICK HERE.

Daytime cardiac 
repolarization in patients 
with obstructive sleep apnea
Authors: Shamsuzzaman A et al.

Summary: OSA has been implicated in complications 
of cardiovascular disease, including arrhythmias and 
sudden cardiac death. This study determined whether 
daytime QT intervals in OSA patients are longer than 
those in healthy individuals. 97 newly diagnosed 
patients with OSA and 168 healthy volunteers had 
their daytime resting QT and RR intervals measured 
by electrocardiogram to determine QT prolongation 
corrected for heart rate (QTc). QTc in patients with 
OSA was significantly prolonged compared to the 
control group (410 vs 399 msec for males and 433 vs 
417 msec for females), after adjustment for age and 
body mass index.

Comment (AN): This carefully controlled analysis 
of the QT interval shows prolongation of QTc 
(adjustment made for heart rate) in OSA patients 
compared with controls. They excluded known 
cardiovascular disease but their patients were 
older and heavier with higher heart rates. Studies 
are awaited to address the issue of whether 
these changes are reversible with CPAP or reflect 
preclinical cardiovascular disease.

Reference: Sleep Breath 2015;19(4):1135-40
Abstract

The effect of obstructive 
sleep apnea syndrome and 
continuous positive airway 
pressure treatment on voice 
performance
Authors: Atan D et al.

Summary: This study assessed the effect of CPAP 
treatment on voice performance in patients with OSA 
syndrome. 27 patients with moderate to severe OSA 
syndrome were compared with 28 age- and gender-
matched controls. All participants completed Voice 
Handicap Index (VHI) questionnaires, and underwent 
acoustic voice analysis. Shimmer and VHI parameters 
were significantly worse in patients with OSA than in 
controls at baseline, but voice performance improved 
significantly in OSA patients after regular use of CPAP 
treatment for 1 month. 

Comment (AN): Public speakers, singers and 
politicians understand the importance of voice 
quality. Whilst some people (opera singers come 
to mind) have traditionally regarded weight as 
conferring a vocal advantage, for others this 
could lead to OSA and adverse acoustic effects. 
Fortunately these improve with successful CPAP 
therapy.  

Reference: Sleep Breath 2015;19(3):777-82
Abstract
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