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Welcome to the latest issue of Sleep Research Review.
The issue starts with a reminder of the potential negative consequences of long-term opioid medication, followed by
support for the use of portable monitors for OSA testing at home. We also report the impact of insomnia on
driving ability, the benefits of mindfulness meditation in patients with insomnia, and the risk of postoperative
complications in patients with OSA. The issue finishes with a study validating the Sonomat, a unique mattress
device for monitoring OSA.
We hope you enjoy this issue and look forward to hearing your comments. If you have colleagues or friends
within Australia who would like to receive our publication, please send us their contact email and we will include
them for the next issue.
Kind Regards,
Dr Janette Tenne
Medical Research Advisor
janette.tenne@researchreview.com.au

Sleep disordered breathing and chronic respiratory failure in patients
with chronic pain on long term opioid therapy
Authors: Rose A et al.
Summary: This study examined the prevalence and type of SDB in patients taking opioids for chronic pain.
24 patients aged 18–75 years who were taking long-term opioids underwent home PSG, psychomotor vigilance
testing (PVT), and awake daytime arterial blood gas (ABG) testing. Overnight PSG findings were compared
with those in age-, sex-, and BMI-matched patients referred to a sleep clinic for evaluation of SDB. 46% of
opioid patients had severe SDB (AHI >30/h). The severity of SDB in opioid-treated pain clinic patients was
similar to that in sleep clinic patients. Opioid patients had a significantly higher frequency of central apnoeas
and a lower arousal index than controls, and had impaired gas exchange during sleep and wakefulness.
45% of them had daytime hypercapnia. Morphine equivalent doses correlated with the severity of SDB.
PVT was impaired in pain clinic patients when compared with a healthy PVT comparator group (p<0.001).
Comment: Opioid management of non-cancer chronic pain syndromes has increased markedly in recent
decades, largely to the benefit of pain sufferers. However, pari passu, there has been a documented
increase in prescribed opioid mortality and morbidity: both likely have an important relationship to
opioid-related SDB. The Adelaide Institute for Sleep Health group described a prospective cohort of
invited patients using opioids for chronic pain management. They found a very high prevalence of severe
SDB, and expected PSG features such as increased central apnoea index and reduced arousal index
compared to age-, gender- and BMI-matched SDB controls. Daytime vigilance was also impaired and
elevated daytime paCO 2 was prevalent. These findings, amongst other published work, reflect current
experience in hospital-based sleep medicine practice and further alert practitioners to an evolving clinical
need. They should remind health care providers across various clinical domains of the potential negative
consequences of a powerful and pervasive therapy.
Reference: J Clin Sleep Med 2014;10(8):847-852
http://www.aasmnet.org/jcsm/ViewAbstract.aspx?pid=29588
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Management of sleep apnea without high pretest
probability or with comorbidities by three nights of
portable sleep monitoring

Evaluation of continuous positive airway pressure
therapy on renin–angiotensin system activity in
obstructive sleep apnea

Authors: Guerrero A et al.
Summary: This study compared the use of PSG and portable sleep monitoring
(PM) for OSA diagnosis in patients with mild to moderate suspicion of sleep
apnoea or with comorbidities that can mask OSA symptoms. 56 patients
underwent both PSG and 3 consecutive nights of PM in a crossover design.
Diagnostic efficacy was evaluated using receiver operating characteristic (ROC)
curves. ROC curves showed the best area under the curve in patients with
PSG AHI ≥5. For a PSG AHI ≥5, a PM AHI of 5 would effectively exclude and
confirm OSA diagnosis. For a PSG AHI ≥15, a PM AHI ≥22 would confirm
OSA and PM AHI <7 would exclude OSA. The best agreement of therapeutic
decisions was achieved by the sleep medicine specialists (81.8%). The 3-night
PM was more cost-effective than PSG.

Authors: Nicholl D et al.

Comment: Home sleep testing using portable monitors for patients with a
high pretest probability for OSA and without significant co-morbidity is one
recommended approach to the diagnosis of OSA. In Oz such an approach
using type 2 PM devices has become widespread practice, in the USA a
similar algorithm using type 3 devices is common. These Spanish authors
explore a new approach using 3 consecutive nights of type 3 PM home sleep
testing specifically in patients with only mild-moderate pretest probability for
OSA and with co-morbidities that include stable cardiovascular, pulmonary
and metabolic disorders, as well as other psychiatric and musculoskeletal
entities; however, severe co-morbidities and patients suspicious for
non-respiratory sleep disorders such as narcolepsy were excluded, and there
were other exclusions. The study supports the utility of 3 nights of PM for this
specific patient group and with the described putative cost advantage, and
has best application in the hands of a sleep medicine specialist. If further
supported by other studies with similar outcomes and perhaps including
a comparator group using single-night type 2 PM, this approach may gain
traction for patients with less than high pretest probability of OSA.
Reference: Sleep 2014;37(8):1363-1373
http://www.journalsleep.org/ViewAbstract.aspx?pid=29579

Summary: This study investigated the effect of CPAP therapy on renal haemodynamics
in patients with OSA. 20 normotensive, nondiabetic patients with newly diagnosed
OSA and nocturnal hypoxaemia were studied in high-salt balance before and after
1 month of CPAP therapy (>4 h/night). Renal haemodynamics were assessed pre- and
post-CPAP using inulin and para-aminohippurate clearance techniques at baseline
and in response to graded angiotensin II infusion. One month of CPAP corrected
OSA and hypoxaemia, and was associated with improved renal haemodynamics
and down-regulation of renal renin-angiotensin system (RAS) activity in response
to angiotensin II. CPAP therapy therefore has potential benefits for kidney function
in patients with OSA.
Comment: Impaired renal function in OSA may be more than an association,
with putative causal connections mediated via the RAS and potentially contributing
to the increased cardiovascular (particularly systemic hypertension) risk of OSA.
This small pre- and post-CPAP study investigated the effect in OSA patients of
CPAP on renal haemodynamics and the RAS, and demonstrated improvement
of renal function likely mediated by downregulation of the RAS. A notable feature
of study design was delayed post-CPAP assessments: indeed delayed some
142 days until satisfactory acclimatisation to CPAP, and with then excellent
adherence over 4 weeks leading up to re-testing. Selection of patients with normal
renal function and free of medications impacting RAS may limit the generalised
applicability of these results.
Reference: Am J Respir Crit Care Med 2014;190(5):572-580
http://tinyurl.com/q9z566k
ASM14-COVERA4
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Impaired driving performance associated with effect
of time duration in patients with primary insomnia
Authors: Perrier J et al.
Summary: This study evaluated driving performance and psychomotor vigilance
in patients with primary insomnia. 21 patients with primary insomnia and
16 good sleepers performed a 1-hour simulated monotonous driving task
and a psychomotor vigilance task (PVT). Results revealed a larger standard
deviation of lateral position and more lane crossings in insomnia patients than
in good sleepers. Impairment in patients occurred after 20 minutes of driving.
No between-group differences were found for the PVT, mean reaction time or
number of lapses. Patients rated their sleepiness level higher and their alertness
level lower than good sleepers. Self-evaluation of the driving performance did
not differ between groups.
Comment: There is mixed epidemiological evidence suggesting that
insomnia may be associated with increased motor vehicle crash risk, but a
paucity of data measuring driving performance particularly in hypnotic-free
insomnia patients. This study used a 1-hour monotonous driving simulator
task in well characterised primary insomnia patients and demonstrated
driving impairment after 20 minutes on task. Patients did not perceive
simulator driving performance impairment, and in separate testing maintained
normal measures of psychomotor vigilance testing. There was correlation of
impaired simulator performance to measures of impaired prior night sleep
quality in both patients and surprisingly also in the control group of good
sleepers. While these findings need to be replicated and in addition in more
realistic on-road driving scenarios, clinicians might even now be prudently
wondering about the need for formal safe-driving advice to insomnia patients.
Reference: Sleep 2014;37(9):1565-1573
http://www.journalsleep.org/ViewAbstract.aspx?pid=29619
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Modavigil as an adjunct to
CPAP* significantly increases
wakefulness without reducing
nightly CPAP use in patients
with obstructive sleep
apnoea/hypopnoea syndrome.
†

1

*Continuous Positive Airway Pressure
†

Compared with placebo; measured by
Maintenance of Wakefulness Test (MWT).

Reference 1: Black JE, et al. Sleep 2005;28(4):464-471.

PBS Information: Authority required for excessive daytime sleepiness associated with narcolepsy. This product is not on the
PBS for obstructive sleep apnoea/hypopnoea syndrome. Refer to PBS Schedule for full information.

Before prescribing, please review the Product Information available from www.biocsl.com.au/PI

MINIMUM PRODUCT INFORMATION: Modavigil® modafinil. Indications: Improve wakefulness in patients with excessive daytime sleepiness associated with narcolepsy;
treatment of excessive sleepiness associated with moderate to severe chronic shift work disorder where nonpharmacological interventions are unsuccessful or inappropriate; adjunct
to continuous positive airways pressure (CPAP) in obstructive sleep apnoea/hypopnoea syndrome. Contraindications: Hypersensitivity to modafinil or any other product component,
use in pregnancy. Precautions: Serious or life-threatening skin rash, multi-organ hypersensitivity reactions (see full PI); psychiatric symptoms and disorders (see full PI); operating
automobile or other hazardous machinery; cardiovascular disorders (see full PI); increased risk of adverse events with higher doses, women using oral contraceptives, history of alcohol,
drug or illicit substance abuse; children and adolescents < 18 years of age, not approved for use in paediatric patients, ≥ 65 years of age, severe renal impairment, severe hepatic
impairment, concomitant MAO inhibitors (see full PI), breastfeeding, pregnancy (Category B3). Adverse Effects: Very common (≥ 10%): headache, nausea; common (1% – 10%):
nervousness, rhinitis, diarrhoea, back pain, anxiety, insomnia, dizziness, dyspepsia, flu syndrome, dry mouth, anorexia, pharyngitis, chest pain, hypertension, tachycardia, palpitation,
vasodilation, constipation, abnormal liver function, depression, paraesthesia, somnolence, lung disorder, chills, neck rigidity, flatulence, mouth ulceration, thirst, eosinophilia, oedema,
hypertonia, dyskinesia, hyperkinesias, agitation, confusion, tremor, emotional lability, vertigo, epistaxis, asthma, sweating, herpes simplex, amblyopia, abnormal vision, taste perversion,
eye pain, urine abnormality, haematuria, pyuria. Post-marketing reports have included: psychiatric disorders (including suicidal ideation, suicide attempt, manic symptoms, aggression,
depression and anxiety), serious skin reactions (including suspected cases of erythema multiforme and Stevens-Johnson syndrome), urticaria, angioedema, multi-organ hypersensitivity
reactions, pruritus, abnormal ECG, oedema, ischaemic heart disease, cardiac arrthymias, convulsions, tardive dyskinesia (See full PI) Interactions: Co-administration with: CYP2C19
substrates (e.g. diazepam, phenytoin and propranolol); CYP3A4 substrates (e.g. steroidal contraceptives, cylcosporin and to a lesser degree, theophylline); potent CYP3A4 inducers
(e.g. carbamazepine, phenobarbital, rifampicin) and potent CYP3A4 inhibitors (e.g. ketoconazole, itraconazole). No interaction studies have been performed with MAO inhibitors.
Dosage and Administration: Always start at the lowest recommended dose. Tablets should be swallowed whole. Narcolepsy and obstructive sleep apnoea: 200 to 400 mg/day;
given as a single dose in the morning or two divided doses (morning and at noon); chronic shift work disorder: 200 mg/day 1 hr prior to start of work shift; elderly: consider using
lower doses; severe hepatic impairment: reduce dose by half; severe renal impairment: inadequate information to determine MODAVIGIL dosing in this population. Presentation:
100mg tablets; 10’s, 30’s, 60’s Based on approved Product Information dated May 2011. Date of preparation March 2014 DC6319 CSL0087
bioCSL (Australia) Pty Ltd. ABN 66 120 398 067, 63 Poplar Road, Parkville VIC 3052, Australia. Medical Information 1800 642 865.
Modavigil® is a registered trademark of Cephalon, Inc. Frazer, PA, USA. bioCSL™ is a registered trademark of CSL Limited.
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A randomized controlled trial of mindfulness meditation
for chronic insomnia

Post-operative outcomes in adult obstructive sleep
apnea patients undergoing non-upper airway surgery

Authors: Ong J et al.

Authors: Gaddam S et al.
Summary: This meta-analysis examined the incidence of postoperative
complications in patients with OSA undergoing non-upper airway surgeries.
A search of Medline, Pubmed, Embase, and Evidence-Based Medicine Reviews
databases from 1950–2012 identified 18 eligible studies that reported postoperative
complications in OSA patients. Meta-analysis of the data found that OSA was
associated with a significantly increased incidence of postoperative hypoxaemia
(odds ratio [OR] 3.06), respiratory complications (OR 2.27), cardiac complications
(OR 1.76), neurological complications (OR 2.65), and unplanned intensive care unit
(ICU) transfer (OR 2.97), but not re-intubation. In conclusion, OSA patients are at
increased risk for postoperative complications after non-upper airway surgeries.

Summary: This study evaluated the use of mindfulness meditation in patients
with chronic insomnia. 54 adults with chronic insomnia were randomised to
mindfulness-based stress reduction (MBSR), mindfulness-based therapy for insomnia
(MBTI), or an 8-week self-monitoring (SM) intervention. Linear mixed models
showed that patients who received either of the meditation-based interventions had
significantly greater reductions in total wake time minutes, pre-sleep arousal and
Insomnia Severity Index (ISI) from baseline to week 8 than those in the SM group.
From baseline to 6-month follow-up, the MBTI group had greater reductions in
ISI scores than the MBSR group (p<0.05), with the largest between-group difference
seen at 3 months. Remission and response rates in the MBTI and MBSR groups were
sustained from post-treatment through 6 months of follow-up, with the MBTI group
having the highest rates at 6 months (50% and 78.6%, respectively).
Comment: Chronic insomnia forms a major component of sleep medicine clinical
practice. Its management revolves around the often longer-than-advised use of
pharmaceuticals (mostly hypnotics) and where practicable the application of
psychological techniques such as cognitive behaviour therapies for insomnia
(CBTi), as well as other alternative-complementary practices. This study explored
the utility of mindfulness-based therapies for chronic insomnia: mindfulness
meditation is a mind-body treatment using focused, non-judgmental awareness,
and attention on the present moment experience, as a means of self-regulation
to promote mind-body calmness and relaxation, and is applied in insomnia to
reduce sleep-related arousal at night and during the day (via structured group
discussions and meditations). Two versions of mindfulness were compared
to a control intervention over an 8-week fairly intensive treatment arm and
outcomes were described at completion, 3 and 6 months. Both mindfulness
interventions were effective with benefits continuing to 6 months post-intervention,
moreso in the mindfulness version more specific for insomnia. Early days for
this approach but with further comparative (to CBTi for example) studies
mindfulness-based approaches to insomnia management may find a niche role
in some insomnia patients.
Reference: Sleep 2014;37(9):1553-1563
http://www.journalsleep.org/ViewAbstract.aspx?pid=29618

Upper airway factors that protect against obstructive
sleep apnoea in healthy older males
Authors: Carlisle T et al.
Summary: This study determined the age-related changes that occur in upper airway
morphology. 11 healthy older males (>60 years) were compared with 14 matched
younger males (<40 years) using MRI and acoustic reflection imaging. MRI showed that
the median combined retropalatal and retroglossal pharyngeal length was greater in older
than younger males (8.8 vs 7.8cm; p=0.03), as was the soft palate cross-sectional area
(43.1 vs 35.3cm2; p=0.03), parapharyngeal fat pad diameter (1.7 vs 1.2cm; p=0.03)
and cross-sectional area of the fat pads (13.8 vs 7.4cm2; p=0.02). Acoustic reflection
imaging showed that pharyngeal calibre, pharyngeal volume and glottis area were
also larger in older versus younger participants. Craniofacial measures did not differ
between groups.
Comment: OSA may present differently, have different outcomes, and have
different upper airway morphological promoters in the elderly compared to younger
patients. This study specifically examined the effect of age on pharyngeal calibre,
pharyngeal length and soft tissue elements in healthy old and young males in an
attempt to weigh the potential contribution of varying upper airway morphologies in
these different age groups. They used 2 complementary imaging techniques in the
wake supine position, MRI and acoustic reflection, and confirmed no differences in
bony box (cranial vault) or tongue volumes between age groups. Separately, sleep
parameters were also matched. The main findings of increased pharyngeal length
and calibre, as well as larger soft palate and parapharyngeal fat pad size in the
older males, were independent of measures of generalised or local obesity.
While increased pharyngeal length and increased soft tissues likewise may carry a
risk of upper airway collapse during sleep, in these older males the countervailing
increase in pharyngeal calibre was presumably sufficiently protective against OSA.
Reference: Eur Respir J 2014;44:685-693
http://erj.ersjournals.com/content/44/3/685.abstract
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Comment: These authors systematically reviewed the usual databases for
postoperative complications in OSA patients undergoing non-upper airway
surgeries, and included 18 observational studies in their review. Their findings
add to previous studies and meta-analyses defining such an increased risk.
In particular postoperative hypoxaemia, respiratory, cardiac and neurological
complications, as well as unplanned transfers to ICU, were identified. The utility
of this review is probably enhanced by inclusion of subjects whose OSA
diagnosis was obtained or deemed high risk by overnight oximetry and validated
questionnaires, although the majority of studies had diagnosis established
by PSG and subgroup analysis confined to those whose diagnosis was
PSG-established was no different. While there is general recognition, from
this review and other data, of increased perioperative risk in OSA patients
undergoing these surgeries, the more pressing challenge now is: what is the
best management algorithm in these circumstances?
Reference: Sleep Breath 2014;18(3):615-633
http://link.springer.com/article/10.1007/s11325-013-0925-1#

Quantitative assessment of isolated rapid eye movement
(REM) sleep without atonia without clinical REM sleep
behavior disorder: clinical and research implications
Authors: Sasai-Sakuma T et al.
Summary: This study evaluated overnight electromyographic (EMG) activity in
patients with isolated qualitative REM sleep without atonia (RWA). 50 participants
with an incidental PSG finding of RWA were included. Tonic, phasic, and ‘any’ EMG
activity during REM sleep on PSG were quantified retrospectively. Referring to
the quantitative cut-off values for a PSG diagnosis of REM sleep behaviour
disorder (RBD), 14% and 12% of patients showed phasic and ‘any’ EMG activity
in the mentalis muscle above the respective cut-off values. None of the patients
were above the cut-off value for tonic EMG activity or phasic EMG activity in
the anterior tibialis muscles. Patients with RWA above the cut-off value showed
higher amounts of RWA during later REM sleep periods.
Comment: It’s not an uncommon encounter when scoring-reporting PSG to
incidentally come across RWA as a qualitative PSG feature, and what does that
signify? These investigators attempt to answer that conundrum, which goes to
one of the central elements of the diagnostic criteria of RBD, by retrospectively
quantifying 50 participants not meeting clinical criteria of RBD, and by using
the SINBAR methodology. Using this approach, 12–14% of participants met
quantitative criteria above the cut-off value for “any” and phasic mentalis
muscle EMG activity. Although tibialis anterior muscle was also included in
the PSG montages, flexor digitorum superficialis, perhaps the most sensitive
muscle indicator of RWA in RBD was not. That fact, and the relatively small
number of participants in this study, suggests that age-related normative
values for RWA and relevant cut-off values remain to be satisfactorily defined.
In addition, the prognostic significance of such RWA as documented in this
study remains to be explored by longitudinal analysis.
Reference: Sleep Medicine 2014;15(9):1009-1015
http://www.sleep-journal.com/article/S1389-9457(14)00126-9/fulltext
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A novel adaptive servoventilation (ASVAuto) for the
treatment of central sleep apnea associated with chronic
use of opioids

Validation of the Sonomat: a contactless monitoring
system used for the diagnosis of sleep disordered
breathing

Authors: Cao M et al.

Authors: Norman M et al.

Summary: This study assessed the efficacy of a new mode of minute
ventilation-targeted adaptive servoventilation (ASVAuto) with auto-titrating
expiratory positive airway pressure (EPAP) compared with bilevel with back-up
respiratory rate (bilevel-ST) in patients with central sleep apnoea associated
with long-term use of opioid medications. 18 patients who had been receiving
opioid therapy for ≥6 months and had SDB with central sleep apnoea underwent
2 PSG studies; one with ASVAuto and one with bilevel-ST. Prior to randomisation,
AHI was 50.3 and CAI was 13.0. After titration, both AHI and CAI were lower in
the ASVAuto group than in the bilevel-ST group (AHI: 2.5 vs 16.3, p=0.0005;
and CAI: 0.4 vs 9.4, p=0.0002). Respiratory parameters were normalised in
83.3% and 33.3% of patients using ASVAuto and bilevel-ST, respectively.
Patients reported feeling more awake and alert with ASVAuto than with bilevel-ST.

Summary: This study evaluated the ability of the Sonomat monitoring system
to diagnose OSA. 54 patients with a clinical history of OSA and 8 normal control
subjects underwent simultaneous PSG and Sonomat monitoring. There were
positive correlations between the two devices for measures of sleep time,
respiratory events, and AHI. Bland-Altman analysis of AHI showed positive
agreement between devices. The mean difference in AHI values was 1.4 events
per hour. At a diagnostic threshold of 15 events per hour, Sonomat had a
sensitivity and specificity of 88% and 91%, respectively. More than 93% of
PSG-defined respiratory events were identified by the Sonomat. The accuracy
of the Sonomat was not influenced by gender, obesity, or body position.

Comment: Management of diagnosed opioid-related SDB has rarely been
predicated on opioid withdrawal or substantive dosage modification and
defaulted through various forms of positive airway pressure ventilatory support.
The prominent role of a central component in opioid-SDB has meant that CPAP
is not always a viable therapeutic option, although some opioid-using patients
may respond adequately to that modality. This was an industry-supported
study in a small number of opioid-SDB patients. This short-term investigation
compared bilevel positive airway pressure support with backup rate to minute
ventilation-targeted adaptive servoventilation (ASVAuto) with auto-titrating
EPAP. Respiratory parameters of interest were significantly more improved
with ASVAuto, symptom improvements from patient questionnaire also
favoured ASVAuto, and PAP comfort did not differ between modalities.
First blush suggests ASVAuto is the likely preferred option in the treatment
of opioid-SDB requiring ventilatory support but long-term outcomes need
due consideration (particularly adherence to therapy) and cost considerations
within health care systems will undoubtedly impact on delivery.
Reference: J Clin Sleep Med 2014;10(8):855-861
http://www.aasmnet.org/jcsm/ViewAbstract.aspx?pid=29590
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Comment: While full PSG remains the gold standard of OSA diagnosis, it
remains a costly, labour-intensive, and varyingly difficult-to-readily-access
modality, and many attempts to simplify and “de-cost” the process of OSA
diagnosis have resulted in an array of alternative methods which meet
those goals to some degree in specific circumstances. Examples include
type 2 and 3 portable monitoring devices, and others, which can be
applied in the home sleep testing model of diagnosis for selected patients.
Norman et al. now present a validation study of a unique “mattress device”
(the Sonomat) that obviates the need for any patient physical contact,
can be readily applied to an individual’s bed in his/her own home, and
measures body/respiratory movements and breathing sounds as surrogates
of respiratory effort, airflow, and snoring, using just 2 types of sensors
(4 sets x 2 = 8 sensors in total). Son et mouvement! This study was
supported by the company developing Sonomat and one of the authors
is director and co-owner of said company. Validation was between an
empirically derived in-house visual and aural method of scoring respiratory
events and other parameters on Sonomat, as against similar/comparable
metrics recorded in simultaneous conventional (in-laboratory or at home)
PSG. Limited clinical and demographic/anthropometric patient data are
presented. Generally, agreement between methodologies was good for
identifying obstructive and central respiratory events, and accuracy of
Sonomat seemed tightest in the lower end of the conventional severity
categorisation range (AHI 5–15 events/hour). Gender, body position and
BMI did not adversely impact agreement of metrics. As in conventional PSG
scoring of the AHI metric, some inter-scorer variability occurred in Sonomat
scoring but less (than PSG) for AHI and moreso for Qd (surrogate of total
sleep time). This innovative approach shows promise as a “user-friendly,
no-touch” alternative OSA diagnostic device.
Reference: Sleep 2014;37(9):1477-1487
http://www.journalsleep.org/ViewAbstract.aspx?pid=29611
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Independent commentary by Dr Peter R Buchanan MD, FRACP.
Peter Buchanan is a senior staff specialist in adult Respiratory & Sleep Medicine
at Liverpool Hospital Sydney and consultant physician with the CIRUS group
at Woolcock Institute of Medical Research, and St Vincent’s Clinic. Interests
include sleep disordered breathing and parasomnias.

Research Review Australia Pty Ltd is an independent Australian publisher. Research Review receives funding from a variety of sources including Government depts., health product companies, insurers
and other organisations with an interest in health. Journal content is created independently of sponsor companies with assistance from leading local specialists.
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. 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.
Research Review publications are intended for Australian health professionals.

www.researchreview.com.au

a RESEARCH REVIEW publication
© 2014 RESEARCH REVIEW

5

