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Sleep restriction therapy for insomnia is associated with 
reduced objective total sleep time, increased daytime 
somnolence, and objectively impaired vigilance: implications 
for the clinical management of insomnia disorder
Authors: Kyle S et al.

Summary: This study investigated the impact of sleep restriction therapy (SRT) on total sleep time, daytime 
somnolence, and vigilance. 16 patients with well-defined insomnia who had total sleep time ≤6h were evaluated 
by a sleep research laboratory. Patients were treated with single-component SRT over a 4-week protocol. 
Vigilance was assessed using the psychomotor vigilance task (PVT), and somnolence was assessed using the 
ESS. Subjective sleep outcomes and global insomnia severity significantly improved after SRT but total sleep time 
decreased during acute implementation of SRT (p<0.001 vs baseline). During SRT, PVT lapses were significantly 
increased from baseline at 3 of 5 time points (all p<0.05), returning to baseline levels by 3 months. ESS scores 
were increased at weeks 1, 2 and 3 (all p<0.05 vs baseline) but returned to baseline levels by 3 months.  
In conclusion, acute SRT is associated with reduced total sleep time, increased daytime sleepiness, and 
performance impairment in patients with insomnia.

Comment (KF): This study was limited by both a small sample size and no control group. The protocol restricted 
time allowed in bed abruptly, whereas other protocols have a more gradual reduction. Sleepiness significantly 
increased over the first 3 weeks of the intervention however mean ESS scores were still <10. The take home 
message is that if you are using a sleep (bedtime) restriction approach for your patient, they must be informed 
of the safety considerations – they may feel sleepy/impaired for the first few weeks of the treatment and must 
not drive or operate machinery when drowsy etc.

Reference: Sleep 2014;37(2):229-37
Abstract

Welcome to the first issue of Sleep Medicine Research Review.
This issue presents an interesting selection of treatments for sleep disorders, ranging from behavioural therapy 
in patients with insomnia through to CPAP and oral appliances in patients with obstructive sleep apnoea. Local 
experts Alister Neill and Karen Falloon have identified 10 recent studies as being particularly interesting, and have 
provided comments on how and why they consider them to be relevant.

We hope you find this first edition stimulating and look forward to hearing your comments. If you have colleagues 
or friends within New Zealand 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 Chris Tofield 
Medical Advisor, Research Review
christofield@researchreview.co.nz

Abbreviations used in this issue
AHI = apnoea-hypopnoea index
CBT = cognitive behavioural therapy
CPAP = continuous positive airway pressure
ESS = Epworth Sleepiness Scale
MSLT = Multiple Sleep Latency Test
OSA = obstructive sleep apnoea
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Neurobehavioral performance impairment in 
insomnia: relationships with self-reported 
sleep and daytime functioning
Authors: Shekleton J et al.

Summary: This study determined the neurobehavioural impairments associated 
with insomnia, and assessed their relationships with sleep and daytime dysfunction.  
76 patients with primary insomnia, psychophysiological insomnia, paradoxical insomnia, 
and/or idiopathic childhood insomnia and 20 healthy controls were evaluated. Participants 
completed a 7-day sleep-wake diary, a questionnaire assessing daytime dysfunction, and a 
neurobehavioural test battery every 1–3h during an afternoon/evening sleep laboratory visit. 
Switching attention and working memory were worse in patients than controls, but simple or 
complex sustained attention tasks did not differ between groups. Poorer sustained attention 
was associated with increased subjective sleepiness in controls but not in patients. Poorer 
sustained attention performance was associated with reduced health-related quality of life 
and increased insomnia severity in patients with insomnia. In conclusion, neurobehavioural 
deficits in insomnia are due to neurobiological alterations, rather than sleepiness resulting 
from chronic sleep deficiency.

Comment (KF): This study confirms what many with insomnia have always known – that 
insomnia affects the ability to think clearly and function well during the day. This cognitive 
impairment is due to an underlying disturbance in brain function rather than just due to 
the effects of sleepiness. This should highlight to us how important it is that those with 
insomnia are listened to and that they receive effective management. For the patient, 
it may be reassuring to them that difficulty with daytime functioning is a real effect of 
insomnia and not just ‘all in their head’.

Reference: Sleep 2014;37(1):107-16
Abstract 

Evaluation of a brief treatment program of 
cognitive behavior therapy for insomnia in 
older adults
Authors: Lovato N et al.

Summary: This study evaluated the efficacy of a brief treatment programme of CBT for 
insomnia (CBT-I). 118 older adults (mean 64 years) with sleep maintenance insomnia 
underwent a 4-week, group-based treatment programme of CBT-I including bedtime restriction 
therapy, sleep education, and cognitive restructuring. Compared with pretreatment, participants 
reported an improvement in the timing and quality of sleep, including later bedtimes, earlier 
out-of-bed times, reduced wake after sleep onset, and improved sleep efficiency. The 
programme also decreased various measures of insomnia e.g. the Insomnia Severity Index, 
Flinders Fatigue Scale, ESS, Daytime Feeling and Functioning Scale, Sleep Anticipatory Anxiety 
Questionnaire, and the Dysfunctional Beliefs and Attitudes Scale. In conclusion, this treatment 
programme has potential for the treatment of sleep maintenance insomnia in older adults.

Comment (KF): There are now a number of studies that have shown the benefits of 
‘brief’ versions of CBT-I. Whilst it is useful to know that good results can be produced 
with brief CBT-I compared to traditional 6–10 week CBT-I, the problem remains that these 
are not really ‘brief’ or ‘inexpensive’. To benefit the most patients and to ensure greater 
accessibility, affordability and acceptability the tools for the management of insomnia 
really need to be able to be administered by the GP (or the practice nurse) during the 
consultation.

Reference: Sleep 2014;37(1):117-26
Abstract

Sleep disturbances and risk of falls in older 
community-dwelling men: the outcomes of 
sleep disorders in older men (MrOS Sleep) 
study
Authors: Stone K et al.

Summary: This analysis of the MrOS Sleep study determined whether sleep disturbances 
are associated with risk of falls in older men. 3,101 community-dwelling men aged ≥67 years 
were included. Subjective sleep measurements included daytime sleepiness (ESS), sleep 
quality (Pittsburgh Sleep Quality Index), and total sleep time. Objective sleep measurements 
included actigraphic total sleep time and sleep efficiency, and sleep disordered breathing 
(measured using in-home polysomnography). Participants with excessive daytime sleepiness 
but not poor subjective sleep quality had greater risk of having ≥2 falls in the subsequent 
year (odds ratio 1.52). The risk of recurrent falls was higher in men who slept ≤5 hours (odds 
ratio 1.79) than in those who slept for 7–8 hours. Actigraphically measured sleep efficiency 
and nocturnal hypoxaemia were also associated with greater risk of falls, but AHI was not.  
In conclusion, subjective and objective sleep disturbances are independently associated with 
risk of falls in older men.

Comment (KF): Further evidence that being able to sleep well matters. In this case, 
subjective excessive daytime sleepiness (ESS >10) is related to an increased risk of 
falling. Falls are a major health risk for older adults. We should be asking older adults 
about their sleep and particularly if they are sleepy during the day. Most patients with 
insomnia are not excessively sleepy (although they may be tired or fatigued). The 
distinction is important as the cause of the excessive sleepiness needs to be determined 
and addressed (it may be another sleep disorder rather than an insomnia disorder).

Reference: J Am Geriatr Soc 2014;62(2):299-305
Abstract

GPs’ management strategies for patients with 
insomnia
Authors: Everitt H et al.

Summary: This study examined current management strategies for insomnia in primary 
care. A postal survey was undertaken of 296 GPs in the south of England; 23 of the GPs 
were then interviewed. The survey response rate was 56%. GPs reported that they look for 
signs of depression and anxiety in patients and treat these first. 88% of respondents said 
they provide ‘sleep hygiene’ advice, but that it often seems insufficient and they feel under 
pressure to prescribe. Benzodiazepines and Z drugs are prescribed for only short periods 
because of their known problems with dependence and tolerance. Although not licensed 
for insomnia, many GPs prescribe low-dose amitriptyline (95% of survey responders ‘ever 
prescribe’ amitriptyline, and 31% do so commonly). GPs reported a lack of confidence/
knowledge in the use of psychological therapies (e.g. CBT) for insomnia.

Comment (KF): The research is limited by potential participant bias due to a 56% 
response rate however, it likely reflects themes present in NZ general practice. 
Behavioural treatments such as bedtime restriction therapy and stimulus control therapy 
are not well known or utilised by GPs. Interestingly, the GPs surveyed felt that insomnia 
was rarely the primary problem and that the priority was treating the underlying condition. 
This risks insomnia not being given adequate management as a distinct clinical entity. The 
new DSM V guidelines now consider insomnia to be ‘comorbid’ rather than ‘secondary’ 
implying coexisting disorders should both receive independent clinical attention. 

Reference: Br J Gen Pract 2014;64(619):e112-9
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.
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Self-evaluated and close relative-evaluated Epworth 
Sleepiness Scale vs. Multiple Sleep Latency Test in patients 
with obstructive sleep apnea
Authors: Li Y et al.
Summary: This study compared self-evaluated and close relative-evaluated ESS with the MSLT in patients with 
OSA. 85 consecutive patients with OSA and an AHI >5 events per hour (mean 38.9/h) underwent an overnight 
polysomnographic assessment, MSLT, and ESS rated by patients and their close relatives. Mean sleep latency 
<8 min on MSLT was considered objective daytime sleepiness. Mean self-evaluated global ESS (ESSG) scores 
did not differ significantly from mean close relative ESSG scores, but there were individual differences. The mean 
sleep latency on MSLT was significantly associated with close relative-evaluated ESSG

 
and marginally associated 

with self-evaluated ESSG. In conclusion, close relative-evaluated ESS performs as well as (if not better than) self-
evaluated ESS in patients with OSA when referring to MSLT.

Comment (AN): The ESS is the most commonly used and easily manipulated clinical tool in NZ sleep 
medicine. Under-reporting in an occupational driver setting and over-reporting when referring to publically 
funded sleep clinics are commonplace practices, understandable, but of concern. In this study, OSA sufferers 
and their relatives ESSs often agreed, but there were clinically important discrepancies. Unexpectedly high 
or low ESS values need to be confirmed by a relative. In a large NZ study (Gander P, et al. Aust NZ J Public 
Health 2005;29(1):16-21), crash risk was not predicted by total ESS but rather the individual ESS questions 
related to driving.

Reference: J Clin Sleep Med 2014;10(2):171-6
Abstract
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Continuous positive airway 
pressure improves sleep and 
daytime sleepiness in patients 
with Parkinson disease and 
sleep apnea
Authors: Neikrug A et al.

Summary: This study evaluated the effect of CPAP on 
sleep, and daytime sleepiness in patients with Parkinson 
disease (PD) and OSA. 38 patients were randomised to 
receive 6 weeks of therapeutic CPAP or 3 weeks of placebo 
followed by 3 weeks of CPAP. Patients were assessed by 
polysomnography and MSLT at baseline, 3 weeks and 
6 weeks. Patients receiving therapeutic CPAP showed 
significant decreases in AHI, % time oxygen saturation 
<90%, percentage of sleep stage N2, and a significant 
increase in percentage of sleep stage N3. All improvements 
seen at 3 weeks were maintained at 6 weeks. Three weeks 
of therapeutic CPAP also decreased daytime sleepiness 
(p=0.011) and the arousal index (p=0.002). In conclusion, 
therapeutic CPAP improved night-time oxygenation, and 
resulted in a deeper sleep in PD patients with OSA.

Comment (AN): OSA and PD might at first appear to be 
strange bedfellows. However, sleep complaints including 
daytime somnolence are common in both conditions.  
In this study, OSA (AHI >10/hour) occured in one half of 
PD sufferers referred by neurologists. Using a placebo 
controlled research design, CPAP improved sleep 
architecture, AHI and objectively measured sleepiness 
over 3–6 weeks. Most of those successfully treated with 
CPAP were early in the course of their PD. These results 
support a strong recommendation for CPAP for OSA in 
mild to moderate PD.

Reference: Sleep 2014;37(1):177-85
Abstract

1. Wade AG et al. Efficacy of prolonged release melatonin in insomnia patients aged 55-80 years: quality of sleep and next-day alertness outcomes. Current Medical Research & Opinion 2007;23(10):2597 2605. 2. Circadin® 
Datasheet. Circadin® (melatonin) Prolonged Release Tablets 2mg. APPROVED INDICATION: Monotherapy for the short term treatment of primary insomnia characterized by poor quality of sleep in patients who are aged 55 or 
over. CONTRAINDICATIONS: Known hypersensitivity to any ingredient in this product. PRECAUTIONS: Patients with autoimmune diseases, renal insufficiency, hepatic impairment, galactose intolerance, LAPP lactase deficiency, 
glucose-galactose malabsorption, use in the elderly and children <18 years. May cause drowsiness and impair ability to drive and use machines. Not recommended in lactation & pregnancy (category B3). COMMON SIDE EFFECTS: 
Headache, nasopharyngitis, back pain, and arthralgia. DOSAGE AND ADMINISTRATION: One tablet daily 1-2 hours before bedtime and after food. Treat for up to thirteen weeks. Circadin® is an unfunded 
prescription medicine-a prescription charge will apply. Please review full Data Sheet before prescribing. Data Sheet is available at www.medsafe.govt.nz. Circadin® is a registered trademark of Neurim 
Pharmaceuticals Limited used under licence by Aspen Pharma Pty. Aspen Pharmacare. C/O Healthcare Logistics, Auckland, NZ. www.aspenpharma.co.nz. TAPS PP3691-13-AP
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Congratulations to Lye Funn Ng, 
a pharmacist who has returned to Otago University to study full-time. Lye Funn is 
the winner of an iPad Mini from our recent Subscriptions Update competition.
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Effects of OSA treatment on 
BP in patients with resistant 
hypertension
Authors: Pedrosa R et al.

Summary: This study examined the impact of CPAP 
treatment on blood pressure in patients with OSA and 
resistant hypertension. 40 patients with confirmed 
resistant hypertension (taking 4–5 antihypertensive 
drugs) and moderate to severe OSA were randomised to 
medical therapy alone or with CPAP at night for 6 months. 
At study end, awake systolic/diastolic blood pressure 
(assessed by ambulatory blood pressure monitoring) 
had decreased significantly in the CPAP group compared 
with controls (–6.5mmHg vs +3.1mmHg; p<0.05) but 
nocturnal blood pressure did not differ significantly 
between groups. In conclusion, these findings reinforce 
the importance of treating OSA in patients with resistant 
hypertension.

Comment (AN): These authors make a strong case 
for screening patients with resistant hypertension 
for OSA, and treating those with moderate to 
severe disease with nasal CPAP. The reductions 
in blood pressure were clinically significant. The 
study results are consistent with the finding of the 
HIPARCO Randomized Controlled Trial (http://jama.
jamanetwork.com/article.aspx?articleID=1788459) 
undertaken in a different population and published 
at the same time. Hypertension lobby groups and 
cardiovascular professional bodies need to join with 
Sleep and Respiratory and “up the pressure” for 
better access to publically funded sleep services. 

Reference: Chest 2013;144(5):1487-94
Abstract

Upper-airway stimulation for obstructive sleep apnea
Authors: Strollo P Jr et al., for the STAR Trial Group
Summary: This study evaluated the clinical safety and effectiveness of upper-airway stimulation in patients with 
moderate-to-severe OSA. An upper-airway stimulation device was implanted into 126 patients with OSA who had 
difficulty either accepting or adhering to CPAP therapy. The median AHI score decreased from 29.3 events/hour at 
baseline to 9.0 events/hour after 12 months (–68%; p<0.001) and the oxygen desaturation index decreased from 
25.4 events/hour to 7.4 events/hour (–70%; p<0.001). 46 consecutive patients with a response were then included 
in a randomised, controlled therapy-withdrawal trial. In this phase, the mean AHI score did not differ significantly 
from the 12-month score in the therapy-maintenance arm but increased significantly in the therapy-withdrawal arm. 
The oxygen saturation index results followed a similar pattern. In conclusion, upper-airway stimulation significantly 
improved objective and subjective measurements of the severity of OSA.

Comment (AN): Great idea but this star is unlikely to shine in southern skies. The STAR trial group report the results 
of a novel hypoglossal pacing device (inserted into one side of the tongue). Subjects had moderate severity OSA  
(AHI 20–50 per hour), favourable endoscopic anatomy and were overweight rather than obese. Tongue soreness and 
the need for a dental splint to prevent casing-induced discomfort might be important limitations. Even in the US it has 
struggled to gain a commercial footing. The device is interesting conceptually but very unlikely to be adopted within 
the New Zealand health environment mainly due to its cost. 

Reference: New Engl J Med 2014;370(2):139-49
Abstract

Objectively measured vs self-reported compliance during oral 
appliance therapy for sleep-disordered breathing
Authors: Dieltjens M et al.

Summary: This study compared objectively measured and self-reported compliance during 1 year of oral appliance 
therapy in patients with sleep disordered breathing. 51 eligible patients were included. Objective compliance during 
oral appliance therapy was assessed with a microsensor thermometer; subjective compliance was assessed by self-
report. There was high agreement between objective and subjective compliance data at 1-year follow-up, with a mean 
subjective overestimation of 30 min. The objective mean use rate was 6.4 h/night at 1-year in continuing users, with 
a regular use rate of 83%. The discontinuation rate at 1 year was 9.8% and mean disease alleviation was 54.9%. 

Comment (AN): We no longer take as gospel that medical treatments are taken “as prescribed”. In-built 
compliance monitors in CPAP machines helped identify the 1/3 of patients who can’t use them and revolutionised 
the management of OSA. A similar revolution is set to occur with oral appliances (OA). In this important study, 
OA use was monitored thermally and compared with self report. OA users overestimated their use by around half 
an hour per night. The objectively confirmed overnight use and discontinuation rates of 10% after one year are 
impressive. Compliance monitoring for OA treatment is technically feasible, and will set a new industry standard 
in the verification of OSA treatment. 

Reference: Chest 2013;144(5):1495-502
Abstract
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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. His research interests include the epidemiology and ethnic distribution of obstructive 
sleep apnoea in New Zealanders and its relationship to cardiovascular disease, new treatment technologies, sleep assessment 
pathways and the provision of home non-invasive ventilation for respiratory failure. He directs the University of Otago’s 
WellSleep Laboratory and Research Group and is an Associated Investigator of the Australasian Sleep Trials Network.
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