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Welcome to this autumn edition of NZ Respiratory Research Review, 
with the topic of sleep-related breathing disorders. While only a few years ago sleep was seen 
as idle state, the knowledge of sleep-related health issues as virtually exploded. It was certainly challenging to pick  
ten articles for this Research Review, and we have chosen eleven (just for this month) – still, several excellent studies 
just couldn’t be included.

The theme of this review is to address the challenge of the high prevalence of sleep apnoea with the possible delivery 
of appropriate treatment. The Adelaide group has published on the effectiveness of GP-delivered oximetry-based sleep 
services, an Israeli group is using snoring to diagnose sleep apnoea, and two other groups address the effect of CPAP 
treatment on people well below our traditional cutoff to deliver treatment – daytime sleepiness seems to emerge as 
the pivotal factor. Sleep apnoea has been linked to cardiovascular diseases including stroke; the Wisconsin group is 
reporting a plausible link with cancer.

Finally, we focus our attention on an article investigating the effect of sleep disruption due to hospital noise, the perils 
of night sedation on hip fracture, and a trial of telephone-delivered cognitive therapy for chronic insomnia.

We are looking forward to your feedback and comments.

Kind regards

Associate Professor Lutz Beckert 

lutzbeckert@researchreview.co.nz
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Authors: Chai-Coetzer CL et al

Summary: Patients with OSA (n=155) were randomised to receive primary-care management or usual specialist care 
in this Australian noninferiority trial; the respective withdrawal rates were 21% and 8%. Mean decreases in baseline 
ESS scores of 5.8 and 5.4 were seen at 6 months in the primary-care and usual care groups, respectively, with 
noninferiority demonstrated. No significant between-group differences were seen for secondary outcomes assessed, 
including disease-specific and general quality of life measures, OSA symptoms, CPAP adherence, patient satisfaction 
and healthcare costs.

Comment: The Wisconsin cohort is most widely quoted – it gives a prevalence of SDB of 2–4% for middle-aged 
adults. This was prior to the obesity epidemic. In addition, evidence for treatment benefits for patients with less 
severe illness is increasing. It is unlikely that a specialist-based service will cope with the demand. The Adelaide 
group has been combining a four-item sleep questionnaire and overnight oximetry to allocate CPAP treatment. 
The service was facilitated by nurse specialists and also delivered to three rural areas. Bottom line: treatment 
for sleep apnoea was equally effective and less expensive when delivered in a primary-care setting.

Reference: JAMA 2013;309(10):997–1004
http://jama.jamanetwork.com/article.aspx?articleid=1667091

For more information, please go to www.medsafe.govt.nz

Abbreviations used in this issue
AHI = apnoea-hypopnoea index
BMI = body mass index
CPAP = continuous positive airway pressure
ESS = Epworth Sleepiness Scale
OR = odds ratio
OSA = obstructive sleep apnoea
REM = rapid eye movement
SDB = sleep-disordered breathing
TIA = transient ischaemic attack

Before prescribing Seretide, please review the Data Sheet at www.medsafe.govt.nz. Seretide and Accuhaler are registered trade marks of the GlaxoSmithKline 
group of companies. Marketed by GlaxoSmithKline NZ. Limited, Auckland. TAPS DA4412QL/12MA/095a

Treating  
Asthma? 
Think purple.

Available in two fully funded devices*.
*Special Authority criteria apply.

mailto:lutzbeckert@researchreview.co.nz
http://jama.jamanetwork.com/article.aspx?articleid=1667091
http://www.medsafe.govt.nz
http://www.researchreview.co.nz
http://www.medsafe.govt.nz


 

 

 

 

2

For more information, please go to www.medsafe.govt.nz

Body mass index and obstructive sleep 
apnoea in the UK
Authors: Wall H et al

Summary: The relationship between BMI and OSA was explored in individuals 
aged ≥50 years from the UK Health Improvement Network database in this 
cross-sectional study. BMI ≥40 kg/m2 was associated with a 27.39-fold 
(95% CI 24.64, 30.46) increased risk of OSA after adjusting for confounders 
(p<0.0001). The prevalence of OSA decreased with increasing age and 
deprivation levels.

Comment: The authors report from a database of about 1 million individuals 
aged 50 years and over that the prevalence of sleep apnoea is 0.6%, with 
a lower prevalence in older age and higher deprivation. The study design 
doesn’t allow a conclusion to be drawn as to whether this reflects a true 
prevalence or an underserved population. In this cohort, 55% had a BMI 
>25 kg/m2; 19% >30 kg/m2 and 1.5% >40 kg/m2; the prevalence of sleep 
apnoea was 6.5 times higher with a BMI >30 kg/m2 and 27 times higher 
with a BMI >40 kg/m2. Bottom line: clinicians should be encouraged 
to ask about OSA symptoms in obese patients; however, 40% of all 
sleep apnoea is found in people with a BMI <30 kg/m2.

Reference: Prim Care Respir J 2012;21(4):371–6
http://www.thepcrj.org/journ/view_article.php?article_id=932

Obstructive apnea hypopnea index 
estimation by analysis of nocturnal snoring 
signals in adults
Authors: Ben-Israel N et al

Summary: These researchers recorded snore sounds via a microphone placed 
1m above the bed of 60 adults referred for polysomnographic diagnosis of 
OSA to develop an algorithm to estimate AHI. Validation of the algorithm was 
undertaken in 30 additional, consecutive individuals. A significant correlation 
was seen between estimated AHI and AHI according to polysomnography 
(r2=0.81; p<0.001), with areas under the receiver operating characteristic 
curve of 85% and 92% for OSA detection thresholds of 10 and 20 events/h, 
respectively. Agreements of estimated AHI with polysomnographic AHI were 
80% by Altman-Bland analysis and 83% by diagnostic criteria.

Comment: Many readers may have been able to ‘perform’ qualitative 
aspects of this study in any given tramping hut. The Israeli authors 
carefully analysed five acoustic features of snoring: a) entire night stability;  
b) intersnore variability across the night; c) apnoeic-phase ratio; d) inter-
event silence count; and e) pitch density, as a measure of tissue vibration 
frequency. They derived a computer model using information gained from 
a simple microphone above the bed to predict the presence and severity of 
sleep apnoea. Bottom line: this acoustic-based system may assist 
dealing with the flood of undiagnosed sleep apnoea patients.

Reference: Sleep 2012;35(9):1299–305
http://www.journalsleep.org/ViewAbstract.aspx?pid=28644
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Continuous positive airway pressure improves 
sleepiness but not calculated vascular risk in 
patients with minimally symptomatic obstructive 
sleep apnoea
Authors: Craig SE et al

Summary: The MOSAIC trial randomised 391 patients with confirmed OSA but 
insufficient symptoms to warrant CPAP to receive auto-adjusting CPAP or standard 
care for 6 months. Compared with standard care, CPAP was associated with significant 
improvements in subjective daytime sleepiness (adjusted treatment effect on ESS −2.0; 
p<0.0001), objectively measured sleepiness and self-assessed health status, but not 
5-year calculated cardiovascular risk or any of its components.

Comment: Even when a patient has been diagnosed with sleep apnoea, almost all 
services use a form of rationing to allocate CPAP usage. This often depends on the 
severity of sleep apnoea as measured by the desaturation index (e.g. >30) or AHI 
(e.g. >45). This multicentre study focussed on patients who did not warrant CPAP 
treatment. Bottom line: while no reduction in blood pressure or calculated 
vascular risk was noted, nearly half of patients experienced a reduction in 
daytime sleepiness and improved sleep-related quality of life when offered 
CPAP.

Reference: Thorax 2012;67(12):1090–6
http://thorax.bmj.com/content/67/12/1090.abstract

Continuous positive airway pressure treatment 
of sleepy patients with milder obstructive sleep 
apnea
Authors: Weaver TE et al

Summary: In the CATNAP (CPAP Apnea Trial North American Program) trial, patients 
with an ESS score >10 and AHI with 3% desaturation and 5–30 events per hour were 
randomised to 8 weeks of active (n=113) or sham (n=110) CPAP; 91 sham group 
participants subsequently received an additional 8 weeks of active CPAP. The total 
Functional Outcomes of Sleep Questionnaire score (primary outcome) had increased by 
a mean of 0.89 at 8 weeks in the active CPAP arm, compared with a 0.06 decrease in 
the sham arm (p=0.006; effect size 0.41 [95% CI 0.14, 0.67]). After crossover to active 
CPAP, the mean improvement in Functional Outcomes of Sleep Questionnaire Total score 
was 1.73 (p<0.00001; effect size 0.69).

Comment: With increasing prevalence of OSA, every service applies some rationing. 
In this North American study, the researchers recruited 385 patients with an AHI 
between 5 and 30 and an ESS of >10. These patients were randomised to receive 
active or sham CPAP for 8 weeks. The active treatment group only used CPAP for 
4 hours per night and still reported an improvement in the functional outcome of 
sleep, ESS and general vigour; they also reported a reduction of fatigue and mood 
disturbance. Bottom line: CPAP treatment improves functional outcomes in 
patients with mild or moderate OSA who don’t normally qualify for treatment.

Reference: Am J Respir Crit Care Med 2012;186(7):677–83
http://www.atsjournals.org/doi/abs/10.1164/rccm.201202-0200OC
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Wake-up stroke and TIA due 
to paradoxical embolism 
during long obstructive sleep 
apnoeas
Authors: Ciccone A et al, the D.A.RI.A (Detection of 
Sleep Apnea as Risk Factor in Acute Stroke) Investigators

Summary: Whether long OSA episodes combined with 
right-to-left shunting increase the risk of ischaemic 
stroke or TIA on waking was prospectively investigated 
in this cross-sectional study. Among 335 adults admitted 
for ischaemic stroke or a TIA, those with ≥1 long 
OSA episode plus right-to-left shunting (n=69) were 
significantly more likely to have experienced wake-
up strokes/TIAs than those without this association 
(adjusted OR 1.91 [95% CI 1.08, 3.38; p=0.03]).

Comment: In this report from the DARIA study, 
the authors postulated that prolonged breath holds 
of more than 20 seconds during OSA may cause 
a rise in intrathoracic pressure and predispose to 
an embolic event through right-to-left shunting 
through an open foramen ovale. In their cohort of 
335 patients, they found the risk of wake-up strokes 
was about doubled in subjects with long apnoea 
episodes and an open foramen ovale. Bottom line: 
the combination of long apnoeas and a right-
to-left shunt may be an important risk factor 
for wake-up strokes.

Reference: Thorax 2013;68(1):97–104
http://thorax.bmj.com/content/68/1/97.abstract

Sleep-disordered breathing and cancer mortality
Authors: Nieto FJ et al

Summary: The relationship between SDB and cancer mortality was explored using 22-year follow-up data 
from 1522 Wisconsin Sleep Cohort Study participants. Compared with participants without SDB, those with mild  
(AHI 5–14.9), moderate (AHI 15–29.9) and severe (AHI ≥30) SDB had ‘dose-dependent’ increased risks of cancer 
mortality (respective adjusted hazard ratios 1.1 [95% CI 0.5, 2.7], 2.0 [0.7, 5.5] and 4.8 [1.7, 13.2]; p=0.0052 
for trend). Similar results were seen for increasing severity of the hypoxaemia index (respective hazard ratios  
1.6 [95% CI 0.6, 4.4], 2.9 [0.9, 9.8] and 8.6 [2.6, 28.7]).

Comment: These authors employed the original Wisconsin Sleep Cohort Study to report on the 22-year mortality 
data. Cancer mortality was increased by 10% for mild, 200% for moderate and almost 5-fold for severe SDB. 
This is biologically plausible because OSA is associated with oxidative stress, inflammation and insulin resistance 
and the observation that hypoxia increases angiogenesis, therapeutic resistance and progression in tumours. 
However, obesity itself has also been associated with increased cancer death. Bottom line: sleep apnoea was 
associated with increased cancer mortality in a community-based study; the causality is not proven.

Reference: Am J Respir Crit Care Med 2012;186(2):190–4
http://www.atsjournals.org/doi/abs/10.1164/rccm.201201-0130OC

Sleep disruption due to hospital noises
Authors: Buxton OM et al

Summary: These researchers prospectively evaluated sleep disruption caused by typical hospital noises in 12 healthy 
volunteers in a sleep laboratory setting. Polysomnography was performed over 3 nights, with no intervention on the 
first night (baseline) and 14 sounds typically heard in a hospital at 40–70dB presented during REM and non-REM 
sleep stages 2 and 3. Arousal response curves seen on encephalography varied with sound level and type and sleep 
stage. The greatest level of arousal was seen with electronic sounds, with large differences in responses by sound 
type. As expected, sounds resulted in arousal less often during non-REM stage 3 sleep than during non-REM stage 
2 sleep. However, the probability of arousal to sounds presented during REM sleep varied less by sound type than 
when presented in non-REM sleep and resulted in a greater and more sustained increase of instantaneous heart rate.

Comment: In this intriguing study from Harvard, the researchers created an inventory of 14 typical hospital sounds 
at different decibel levels, which can be sampled on their web-based suppository. They included male/female 
voices, telephone ringing, toilet flushing, laundry cart, helicopter take-off, outside traffic and alarms of IV pumps. 
Arousal was more frequent the less deep the sleep stage and also with louder noises. Electronic alarms caused 
more arousals at lower decibel levels. The article gives many practical suggestions for reducing noise pollution in 
its discussion. Bottom line: sleep is vulnerable to commonly encountered hospital sounds.

Reference: Ann Intern Med 2012;157(3):170–9
http://annals.org/article.aspx?articleid=1305530
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Nonbenzodiazepine sleep medication 
use and hip fractures in nursing home 
residents
Authors: Berry SD et al

Summary: This case-crossover study explored the relationship between 
nonbenzodiazepine hypnotic drug (zolpidem, eszopiclone or zaleplon) use and 
hip fracture risk in long-stay nursing home residents aged ≥50 years who had 
experienced a hip fracture. Nonbenzodiazepine hypnotics were dispensed to 
1715 of 15,528 nursing home residents assessed, and 927 exposure-discordant 
pairs were included in the analyses. Nonbenzodiazepine hypnotic drug use was 
associated with a significantly increased risk of hip fracture (OR 1.66 [95% CI 
1.45, 1.90]), particularly among: i) new users (2.20 [1.76, 2.74]); ii) those with 
mild versus moderate-to-severe cognitive impairment (1.86 vs. 1.43; p=0.06); 
iii) those with moderate versus total or severe functional impairment (1.71 vs. 
1.16; p=0.11); and iv) those with limited versus full assistance required with 
transfers (2.02 vs. 1.43; p=0.02).

Comment: Nursing home residents frequently complain about poor 
sleep quality and inability to initiate and maintain sleep. Short-acting 
benzodiazepines are still used often despite their association with falls and 
hip fractures. The authors identified about 15,000 rest-home residents with 
a hip fracture taking nonbenzodiazepine hypnotics like zopiclone. The risk 
of a hip fracture increased by 66% within 30 days of hypnotic use. In the 
accompanying editorial, Eric Widera calls for co-operation between residents, 
staff and administrators to create a culture of change within nursing homes 
(http://archinte.jamanetwork.com/article.aspx?articleid=1657762). Bottom 
line: night sedation is associated with an increased risk of hip 
fractures.

Reference: JAMA Intern Med 2013; Published online March 4, 2013
http://archinte.jamanetwork.com/article.aspx?articleid=1657760
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Randomized controlled trial of telephone-
delivered cognitive behavioral therapy for chronic 
insomnia
Authors: Arnedt JT et al

Summary: Patients with chronic insomnia, mostly women, were randomised to cognitive 
behavioural therapy delivered in ≤8 weekly telephone sessions (n=15) or an information 
pamphlet (controls; n=15) in this trial. Sleep efficiency and total sleep time had significantly 
improved after treatment and remained stable through 12 weeks of follow-up in both arms. 
Furthermore, compared with controls, cognitive behavioural therapy was associated with 
significant post-treatment improvements in unhelpful sleep-related cognitions (p<0.001), 
significantly more participants ‘in remission’ at follow-up (p<0.05), and larger effect sizes 
for most daytime symptoms. Three participants from the control group discontinued the trial, 
while all cognitive behavioural therapy participants completed treatment and the 12-week 
follow-up assessments.

Comment: The last time we reflected on the management of insomnia (NZ Respiratory 
Research Review, Issue 75), we reviewed a nurse-led study demonstrating improved insomnia 
following a 60-min interview and two 15-min telephone follow-up calls. These Michigan 
authors designed a four-module treatment combining a hand-out and four telephone 
interviews covering: a) behaviour strategies; b) sleep hygiene; c) cognitive therapy; and  
d) relapse prevention. Although they never met in person, the participants reported 
improved sleep efficiency, cognition and reduced daytime consequences of insomnia. 
Bottom line: it is possible to deliver cognitive behaviour therapy for insomnia 
via telephone.

Reference: Sleep 2013;36(3):353–62
http://www.journalsleep.org/ViewAbstract.aspx?pid=28839

Use of caffeinated substances and risk of crashes 
in long distance drivers of commercial vehicles
Authors: Sharwood LN et al

Summary: This Australian case-control study found that 43% of long-distance commercial 
vehicle drivers reported consumption of caffeine-containing substances (tea, coffee, caffeine 
tablets, energy drinks) for the purpose of staying awake, and 3% reported illegal stimulant 
use. Compared with drivers who had not crashed in the previous 12 months (controls), those 
who had been involved in a recent crash attended by police were significantly less likely to 
have consumed caffeinated substances (adjusted OR 0.37 [95% CI 0.27, 0.50]).

Comment: Comprehensive fatigue management, including adequate breaks, sufficient 
sleep and promotion of exercise, is vital for long-distance commercial drivers who are 
exposed to monotonous periods in a sedentary position. This case-control study matched 
530 long-distance drivers who had a recent accident with 517 commercial drivers who 
had not had an accident in the previous 12 months. The accident-free drivers were 
more experienced, had a higher BMI and were also significantly more likely to consume 
caffeine-containing drinks. Bottom line: caffeine-containing drinks may be part of 
a multifaceted strategy to manage fatigue in long-distance drivers.

Reference: BMJ 2013;346:f1140
http://www.bmj.com/content/346/bmj.f1140
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