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1.0 Definition of Obstructive Sleep Apnoea Syndrome. 
 

Obstructive sleep apnoea (OSA) is a condition where the upper airway, behind 
the tongue, repeatedly narrows or collapses during sleep1. This leads to recurrent 
asphyxia and micro-arousals that greatly disturb sleep2. In most cases the patient is 
being awoken over 300 times a night, is unaware of this sleep fragmentation, and as a 
consequence is unaccountably sleepy and tired during the day3. This reduces vigilance 
and concentration, leading to poor performance in a number of areas, in particular 
while driving4, but also at work and in the home. When combined with such 
symptoms, it is usually called sleep apnoea syndrome. There are a number of causes, 
but the majority are either due to increased tissue bulk in the neck (either fat or 
muscle) 5, or crowding of the upper airway from subtle variations of the lower facial 
structure 6, or both. One third of sufferers in the UK are not obese (BMI>30). Rarer 
causes include tonsillar hypertrophy, hypothyroidism, and acromegaly for example. 
 
2.0 Prevalence 

 
The prevalence depends on the exact definition of the syndrome but various 

studies estimate that in the UK about 0.5 to 1% of middle aged men have a moderate 
to severe form 7;8, with the prevalence in women being about a quarter of this. Thus 
the best estimates suggest that there are about 200,000 sufferers who would benefit 
from treatment, with only about 25,000 (13%) identified so far. The prevalence is 
higher in the US due to higher levels of overweight. The general tendency for an 
increase in BMI levels in western cultures is leading to an increased prevalence of 
OSA, in a similar way to type II diabetes. Indeed the prevalence of OSA and type II 
diabetes probably go hand in hand with about a quarter of such patients having OSA 
as well as their type II diabetes9 
 
3.0 Prognosis and Complications 
 

OSA is essentially a lifelong condition unless there is treatment or an 
alteration in the relevant risk factors. The average age of presentation in most clinics 
is around 50, with a range from 30 to 80 10;11. The disorder occurs in children, but the 
usual cause is adeno-tonsillar hypertrophy 12. Various cross sectional studies have 
shown an association between OSA and cardiovascular disease 13;14, but the exact 
contribution to cardiovascular morbidity is unclear. There is no doubt that moderate to 
severe OSA produces significant hypertension, reversible with treatment 15-18, and 
uncontrolled intervention studies show reduced cardiovascular mortality with 
treatment 19;20. However, there is slightly better evidence for road traffic accidents, 



and OSA raises such accident rates about 5 to 7 times over control rates 21: and this 
reverses to normal levels with diagnosis and treatment 22. 
 
4.0 Levels of disability 

 
The level of disability in patients with OSA has been estimated by a number of 

groups 10;11;23-28. Standard measures of ‘quality of life’ or ‘self reported health status’, 
such as the SF36, show considerably reduced levels, particularly in the dimensions 
assessing ‘energy and vitality’. The QALY (quality adjusted life year) reduction due 
to OSA has been estimated to be about 10% (where death is 100%) 29. Many of these 
patients also fail at work and at home with reductions in income and deterioration in 
personal relationships.  
 
5.0 Current treatment options 

 
5.1 Nasal continuous positive airway pressure 
The only fully effective treatment for OSA is nasal continuous positive airway 

pressure (CPAP), invented in the early 80’s by Colin Sullivan30. This involves 
wearing a small mask over the nose (sometimes nose and mouth) during sleep, 
supplied with air from a pump, that slightly raises the pressure in the pharynx, thus 
splinting it open and returning breathing to normal 30. The obstructions resolve, the 
sleep returns to normal, and the daytime sleepiness disappears 11;31. Although CPAP is 
a cumbersome and unattractive therapy, patients use it for, on average, over 5 hours 
per night because of its obvious symptomatic benefits 24;32. At present it is estimated 
that only about 25,000 out of the probable 200,000 patients with OSA in the UK are 
on nasal CPAP. This is due to a combination of lack of recognition and a lack of 
facilities for diagnosis and treatment. 

Nasal CPAP machines are all essentially similar. They deliver a fixed pressure 
throughout the night, titrated to be the minimum necessary to maintain upper airway 
patency. The pressure required can be established via a number of different 
techniques, including the use of machines that automatically ‘hunt’ the pressure 
required on a continuous basis. Different manufacturers have added a variety of extra 
features, but essentially the devices still deliver a splinting pressure to the airway. 
There is currently no evidence of superiority of one manufacturers CPAP machine 
over any other for routine use. There is some preliminary evidence that in patients 
requiring somewhat higher pressures than average, then machines that either 
continually hunt the pressure, or back-off slightly on the pressure during expiration , 
may be more comfortable and minimally improve compliance, but they are not more 
efficacious 33-35. Thus at present all CPAP machines should be considered of equal 
efficacy. 

 
 5.2 Weight loss 

In those subjects who are overweight, then weight loss is an option, but in 
OSA weight loss is particularly difficult, and sleep clinics are no better at persuading 
patients to lose weight than are diabetic and cardiovascular clinics 36. Obesity surgery 
may be a viable option for a small subset of patients, but facilities for this in the UK 
are severely limited (NICE technology appraisal guidance no. 46). 



 
 5.3 Mandibular advancement devices 

Because relative retrognathia is a cause in some individuals, the use of a 
mandibular advancement device, worn in the mouth at night, can be effective 37;38. 
However the benefits are unpredictable, and on average less successful 39. They are no 
cheaper than nasal CPAP, and indeed are probably more expensive due to the need for 
regular dental follow-up and device replacement. They are therefore second line 
therapy in patients with symptomatic OSA, but are appropriate for the control of 
snoring where there is evidence of efficacy. 
 
 5.4 Surgery 

Although popular in the 80s and early 90s, surgery to the pharynx is rarely 
appropriate or effective, except when there are large tonsils 40. A recent Cochrane 
review concluded that there was no evidence to support surgery for OSA, and agrees  
with other evidenced based reviews 41;42. 
 
6.0 What is the evidence for efficacy of CPAP? 

 
Despite much evidence for efficacy, there is still scepticism about the use of 

nasal CPAP for OSA. The concept of CPAP is extremely simple, but developing 
systems that are as comfortable as possible and acceptable to patients has been 
difficult. There is good evidence that the provision of the equipment to a patient is not 
enough on its own, but requires an education and continuing support package to 
derive the best outcomes 43.  Nasal CPAP was first described in 1981 30, and has been 
increasingly available since that time as more companies have designed and built 
suitable machines and masks for home use. They are now widely available from a 
number of companies, and UK prices are some of the lowest in the world. When 
purchased in bulk by departments treating large numbers of patients, a nasal CPAP 
pump costs little over £200, and they last about 7 years. The masks cost between £70 
and £120 and last about 6 to 12 months. 
 

There is good evidence that nasal CPAP is the best treatment for OSA and is 
the standard therapy against which others are judged. As detailed in the section below, 
the effects on quality of life are some of the largest ever measured. 
 

The marked effect of nasal CPAP on patients with OSA led to its introduction 
through the 80s and 90s without any randomised placebo controlled trials 
demonstrating efficacy. The sole evidence base consisted of case series. In 1997 an 
evidence based review 44 pointed out this lack of controlled data and stimulated 
several centres to do formal controlled trials 11;23;26;45-47. There are now many proper 
randomised trials that have used either supportive care, a tablet placebo, or nasal 
CPAP with a low pressure (that does not abolish the OSA) to act as a control. All 
these trials (involving hundreds of patients) have demonstrated large effect sizes using 
various endpoints such as subjective and objective sleepiness, simulated driving 
ability 46, and blood pressure. We assume these studies will provide the evidence upon 
which NICE will base its conclusions. In addition when quality of life questionnaires 
(e.g. SF 36) have been used, the improvements seen are greater than those for any 
other treatment for any other condition so far studied in this way. The number needed 
to treat is only 1.4 11. One such trial treated moderate to severe cases of OSA and 
randomised to either full nasal CPAP treatment (n=50) or placebo nasal CPAP (that 



neither improved nor worsened the OSA, n=51). Compared to placebo, there were 
large improvements in subjective sleepiness (effect size 2.2), objectively measured 
sleepiness (effect size 0.70), and SF 36 scores (energy and vitality dimension, effect 
size 1.7) 11. There have now been several systematic evidence-based reviews by 
reputable organisations (including Cochrane and SIGN), all of which have concluded 
that nasal CPAP for OSA is extremely valuable with large treatment effects 29;40;48-51. 
 

There have been historical control, and case control, studies looking at the 
effects of nasal CPAP in OSA on car accident rates and overall health costs. For 
example, the accident rate in patients with OSA was three times the control 
population level during the three years to diagnosis and this fell to control levels over 
the three years post diagnosis 22. It has been estimated that treating 500 patients for 5 
years would prevent 1 fatal accident, 75 injury accidents, and 224 property damage 
accidents. Using current DT figures for the costs of accidents this would save £5.3 
million against an estimated treatment cost of £0.4 million 52. 
 

Two studies have looked at the health costs incurred in the years before and 
after the diagnosis of OSA was made (and nasal CPAP treatment given), compared to 
those in a matched control group 53;54. It appears that these patients are presenting for 
above average numbers of health interventions before diagnosis, and return to 
baseline after treatment.  
 

Finally there are randomised placebo-controlled trial data showing that blood 
pressure, both during the night and the day, is reduced by nasal CPAP therapy in 
patients with OSA, particularly in those with more severe disease and those on anti-
hypertensive agents 15-18. The fall in blood pressure would be predicted to have a 
significant effect on the 5 and 10 year cardiovascular adverse event rate 15, but no 
long term interventional trials have been done to confirm this. 
 
7.0 Why the NICE technology appraisal is important 
 

The commissioning of health care has become increasingly guided by 
evidence of effectiveness and cost effectiveness, and correctly so. Many organisations 
exist to review the evidence and provide guidance for purchasers. However, the 
National Institute for Excellence has become the most powerful guide for purchasers, 
alongside the National Service Frameworks. Such is the nature of health care 
purchasing, that treatments not reviewed by NICE, or included in NSFs, are at a 
severe disadvantage. Where treatments are established, and their requirement for 
funding is not increasing, then the absence of a NICE guideline is not too 
disadvantageous. However, in a relatively new area, which is expanding due to 
greater knowledge and awareness, the absence is a severe impediment to the 
establishment of much needed services. Even a treatment such as nasal CPAP for 
OSA, with its extensive evidence base, is at a disadvantage compared to the extensive 
coverage of cancer drugs, for example. The manufacturers who make CPAP machines 
do not have the financial and political weight of the pharmaceutical industries, and 
therefore there has not been the fast tracking and early NICE appraisals of CPAP, as 
there have been in the world of cancer and cardiovascular disease. 
 

Although there is as yet no NICE guidance, in 2003 SIGN (Scottish 
Intercollegiate Guidelines Network) published on OSA 40 and their work was 



endorsed by the BTS (British Thoracic Society). In 2001, the Cochrane collaboration 
reviewed nasal CPAP 48. In 2000, the Australian MRC also reviewed nasal CPAP 50. 
More recently the American Academy of Sleep Medicine has published its view 51. 
 

Finally, the recent devolution of health care purchasing to PCTs, over the last 
few years, has led to a dilution of the expertise on priorities in health care that was 
available to the previous Health Authorities. More than ever, those responsible for 
choices about purchasing rely on authoritative central guidance. There are many areas 
in the country where ignorance of OSA and its treatment, and the absence of a NICE 
appraisal, have led to a reduction in, and sometimes withdrawal of, sleep apnoea 
services. There is real ‘post code availability’ of OSA services. Despite this patchy 
purchasing, the number of referrals to respiratory departments for the investigation 
and treatment of OSA continues to rise.  For example the Oxford unit now receives 
over 30 referrals a week and puts 12 to 16 new patients on nasal CPAP a week, with 
increasing referrals from new areas that are now failing to purchase such services 
locally.  

 
In order to investigate this variability in services, the BTS recently 

commissioned a survey of its consultant members as to the availability of OSAS 
services. In summary, 40% of hospitals had no service at all, over half of whom had 
tried to establish services but had been unable to do so. Of those with a service, 30% 
are unable to deliver a CPAP service, and only perform diagnostic studies. Thus only 
40% of the hospitals surveyed were able to provide a service for both diagnosis and 
treatment. Over 30% of the hospitals with a service had delays of over 6 months from 
referral to treatment due to resource limitations. 

 
The BTS also contacted the commissioning departments of 51 PCTs to 

establish their approach to purchasing sleep apnoea and CPAP services. Of 51 PCTs 
contacted 28 either failed to respond, or to answer simple questions on their 
commissioning arrangements for this condition. Of the 23 who replied, 11 were not 
aware of a service. Only 10 were currently commissioning a service, 6 on a regular 
basis and the others ad hoc, on a case by case basis. 

 
The conclusions from these surveys are that provision across the country is 

highly variable from satisfactory to non-existent. Thus there is urgent need for a NICE 
appraisal in order to guide purchasers and deliver a uniform service across the 
country. 

 
 
8.0 Can the UK health services cope with an increased referral of patients for the 
investigation and treatment of OSA? 
 

If appropriate services became available for all patients with OSA there would 
inevitably be cost implications and larger numbers of personnel trained in the area 
would be required. Training in OSA has been included in the educational programs of 
all respiratory SpRs for some years, and most recent trainees would be quite able to 
run services if adequately funded. Thus there is a cohort of young consultants ready 
and willing to provide such services. The necessary support staff could rapidly be 
made available as appropriate training courses already exist (Bristol, Stoke, 
Edinburgh, Brompton, Oxford, BTS), and the BTS has been instrumental in 



developing such a course and producing extensive resource material to support it. 
There have been important developments over recent years that have greatly reduced 
the costs of investigating and treating OSA 55-58. Recent estimates of the cost per 
QALY (quality adjusted life year) vary between only £2,500 and £4,500 depending on 
the country, and management algorithms used 59-63.  This is without taking into 
account the savings from vehicle accidents and reduced other health costs. As a 
comparison with another field within respiratory medicine, QALY estimates for the 
treatment of non-small cell lung cancer with chemotherapy 64, an intervention 
supported by NICE through a technology appraisal (number 26, 2001), range between 
£4,000 and £47,000 (average £15,000). 

 
British Thoracic Society, January 2007. 
 



 
Reference List 

 
 1.  Remmers JE, deGroot WJ, Sauerland EK, Anch AM. Pathogenesis of upper 

airway occlusion during sleep. J Appl Physiol  1978;44:931-8. 

 2.  Issa FG,.Sullivan CE. The immediate effects of nasal continuous positive airway 
pressure treatment on sleep pattern in patients with obstructive sleep apnea 
syndrome. Electroencephalog Clin Neurophysiol  1986;63:10-7. 

 3.  Guilleminault C, Tilkian A, Dement WC. The sleep apnea syndromes. Ann Rev 
Med  1976;27:465-84. 

 4.  Suratt PM,.Findley LJ. Driving with sleep apnea. N Engl J Med 1999;340:11-3. 

 5.  Davies RJ, Ali NJ, Stradling JR. Neck circumference and other clinical features 
in the diagnosis of the obstructive sleep apnoea syndrome. Thorax 1992;47:101-
5. 

 6.  Hochban W,.Brandenburg U. Morphology of the viscerocranium in obstructive 
sleep apnoea syndrome--cephalometric evaluation of 400 patients. J 
Craniomaxillofac Surg  1994;22:205-13. 

 7.  Stradling JR,.Crosby JH. Predictors and prevalence of obstructive sleep apnoea 
and snoring in 1001 middle aged men. Thorax 1991;46:85-90. 

 8.  Stradling JR, Barbour C, Glennon J, Langford BA, Crosby JH. Prevalence of 
sleepiness and its relation to autonomic evidence of arousals and increased 
inspiratory effort in a community based population of men and women. J Sleep 
Res 2000;9:381-8. 

 9.  West SD, Nicoll DJ, Stradling JR. Prevalence of obstructive sleep apnoea in 
men with type 2 diabetes. Thorax 2006;61:945-50. 

 10.  Jenkinson C, Stradling J, Petersen S. Comparison of three measures of quality of 
life outcome in the evaluation of continuous positive airways pressure therapy 
for sleep apnoea. J Sleep Res  1997;6:199-204. 

 11.  Jenkinson C, Davies RJ, Mullins R, Stradling JR. Comparison of therapeutic 
and subtherapeutic nasal continuous positive airway pressure for obstructive 
sleep apnoea: a randomised prospective parallel trial. Lancet 1999;353:2100-5. 

 12.  Stradling JR, Thomas G, Warley ARH, Williams P, Freeland A. Effect of 
adenotonsillectomy on nocturnal hypoxaemia, sleep disturbance, and symptoms 
in snoring children. Lancet 1990;335:249-53. 

 13.  Peppard PE, Young T, Palta M, Skatrud J. Prospective study of the association 
between sleep-disordered breathing and hypertension. N Engl J Med 
2000;342:1378-84. 

 14.  Nieto FJ, Young TB, Lind BK, Shahar E, Samet JM, Redline S et al. 
Association of sleep-disordered breathing, sleep apnea, and hypertension in a 



large community-based study. Sleep Heart Health Study. JAMA 2000;283:1829-
36. 

 15.  Pepperell JCT, Ramdassingh-Dow S, Crosthwaite N, Mullins R, Jenkinson C, 
Stradling JR et al. Ambulatory blood pressure following therapeutic and sub-
therapeutic nasal continuous positive airway pressure for obstructive sleep 
apnoea: a randomised prospective parallel trial. Lancet 2002;359:204-10. 

 16.  Faccenda JF, Mackay TW, Boon NA, Douglas NJ. Randomized placebo-
controlled trial of continuous positive airway pressure on blood pressure in the 
sleep apnea-hypopnea syndrome. Am J Respir Crit Care Med  2001;163:344-8. 

 17.  Becker H, Jerrentrup A, Ploch T, Grote L, Penzel T, Sullivan C et al. Effect of 
nasal continuous positive airway pressure treatment on blood pressure in 
patients with obstructive sleep apnoea. Circulation 2003;107 (1):68-73. 

 18.  Norman D, Loredo JS, Nelesen RA, Ancoli-Israel S, Mills PJ, Ziegler MG et al. 
Effects of continuous positive airway pressure versus supplemental oxygen on 
24-hour ambulatory blood pressure. Hypertension 2006;47(5):840-5. 

 19.  Partinen M, Guilleminault C. Evolution of obstructive sleep apnea syndrome. In 
Guilleminault C, Partinen M, eds. Obstructive sleep apnea syndrome, pp 15-23. 
New York: Raven Press, 1990. 

 20.  Marin JM, Carrizo SJ, Vicente E, Agusti AG. Long-term cardiovascular 
outcomes in men with obstructive sleep apnoea-hypopnoea with or without 
treatment with continuous positive airway pressure: an observational study. 
Lancet 2005;365:1046-53. 

 21.  Finkelstein JW, Roffwarg HP, Boyar RM, Kream J, Hellman L. Age-related 
change in the twenty-four-hour spontaneous secretion of growth hormone. J 
Clin Endocrinol Metab  1972;35:665-70. 

 22.  George CF. Reduction in motor vehicle collisions following treatment of sleep 
apnoea with nasal CPAP. Thorax 2001;56:7-12. 

 23.  Engleman HM, Martin SE, Kingshott RN, Mackay TW, Deary IJ, Douglas NJ. 
Randomised placebo controlled trial of daytime function after continuous 
positive airway pressure (CPAP) therapy for the sleep apnoea/hypopnoea 
syndrome. Thorax 1998;53:341-5. 

 24.  West SD, Jones DR, Stradling JR. Comparison of three ways to determine and 
deliver pressure during nasal CPAP therapy for obstructive sleep apnoea. 
Thorax 2006;61:226-31. 

 25.  Meurice JC, Ingrand P, Portier F, Arnulf I, Rakotonanahari D, Fournier E et al. 
A multicentre trial of education strategies at CPAP induction in the treatment of 
severe sleep apnoea-hypopnoea syndrome. Sleep Med. 2007;8:37-42. 

 26.  Lam B, Sam K, Mok WY, Cheung M, Fong DY, Lam JC et al. A randomised 
study of three non-surgical treatments in mild to moderate obstructive sleep 
apnoea. Thorax 2006. 



 27.  Wang PC, Li HY, Shih TS, Gliklich RE, Chen NH, Liao YF. Generic and 
specific quality-of-life measures in Taiwanese adults with sleep-disordered 
breathing. Otolaryngol.Head Neck Surg. 2006;135:421-6. 

 28.  Goncalves MA, Paiva T, Ramos E, Guilleminault C. Obstructive sleep apnea 
syndrome, sleepiness, and quality of life. Chest 2004;125:2091-6. 

 29.  Chilcott J, Clayton E, Chada N, Hanning CD, Kinnear W, Waterhouse JM. 
Nasal Continuous Positive Airway Pressure in The Management of Obstructive 
Sleep Apnoea (Guidance note for purchasers 00/06). Sheffield: Trent Institute 
for Health Services Research, 2000. 

 30.  Sullivan CE, Issa FG, Berthon-Jones M, Eves L. Reversal of obstructive sleep 
apnoea by continuous positive airway pressure applied through the nares. Lancet 
1981;1:862-5. 

 31.  Jenkinson C, Davies RJ, Mullins R, Stradling JR. Long-term benefits in self-
reported health status of nasal continuous positive airway pressure therapy for 
obstructive sleep apnoea. QJM 2001;94:95-9. 

 32.  Jenkinson C, Davies RJ, Mullins R, Stradling JR. Comparison of therapeutic 
and subtherapeutic nasal continuous positive airway pressure for obstructive 
sleep apnoea: a randomised prospective parallel trial. Lancet 1999;353:2100-5. 

 33.  Ayas, N. T., Patel SR, Malhotra, A., Schulzer M, Malhotra M, Jung D, 
Fleetham, J., and White DP. Auto-titrating versus standard continuous positive 
airway pressure for the treatment of obstructive sleep apnea: results of a meta-
analysis. Sleep 27(2), 249-253. 2004.  

 

 34.  Hukins C. Comparative study of autotitrating and fixed-pressure CPAP in the 
home: a randomized, single-blind crossover trial. Sleep 2004;27:1512-7. 

 35.  Massie CA, McArdle N, Hart RW, Schmidt-Nowara WW, Lankford A, Hudgel 
DW et al. Comparison between automatic and fixed positive airway pressure 
therapy in the home. Am J Respir Crit Care Med  2003;167:20-3. 

 36.  Shneerson J, Wright J. Lifestyle modification for obstructive sleep apnoea. The 
Cochrane Library, Oxford: Update Software, 2002. 

 37.  Ferguson KA, Ono T, Lowe AA, Al-Majed S, Love LL, Fleetham JA. A short 
term controlled trial of an adjustable oral appliance for the treatment of mild to 
moderate obstructive sleep apnoea. Thorax 1997;52:362-8. 

 38.  Ferguson KA, Cartwright R, Rogers R, Schmidt-Nowara W. Oral appliances for 
snoring and obstructive sleep apnea: a review. Sleep 2006;29:244-62. 

 39.  Ferguson KA, Ono T, Lowe AA, Keenan SP, Fleetham JA. A randomized 
crossover study of an oral appliance vs nasal- continuous positive airway 
pressure in the treatment of mild- moderate obstructive sleep apnea. Chest 
1996;109:1269-75. 



 40.  Scottish Intercollegiate Guidelines Network. Management of Obstructive Sleep 
Apnoea/Hypopnoea Syndrome in Adults. Edinburgh: SIGN, 2003. 

 41.  Sundaram S, Bridgman S, Lim J, Lasserson T, Sundaram S. Surgery for 
obstructive sleep apnoea. Cochrane Database Syst Rev  2005;CD001004. 

 42.  De Luca S. Review: Surgery is not effective for obstructive sleep apnoea 
hypopnoea syndrome in adults. Evid Based Med  2006;11:106. 

 43.  Hoy CJ, Vennelle M, Kingshott RN, Engleman HM, Douglas NJ. Can intensive 
support improve continuous positive airway pressure use in patients with the 
sleep apnea/hypopnea syndrome? Am J Respir Crit Care Med 1999;159:1096-
100. 

 44.  Wright J, Johns R, Watt I, Melville A, Sheldon T. Health effects of obstructive 
sleep apnoea and the effectiveness of continuous positive airways pressure:  a 
systematic review of the research evidence. Br Med J  1997;314:851-60. 

 45.  Ballester E, Badia JR, Hernandez L, Carrasco E, de Pablo J, Fornas C et al. 
Evidence of the effectiveness of continuous positive airway pressure in the 
treatment of sleep apnea/hypopnea syndrome. Am J Respir Crit Care Med. 
1999;159:495-501. 

 46.  Hack M, Davies RJ, Mullins R, Choi SJ, Ramdassingh-Dow S, Jenkinson C et 
al. Randomised prospective parallel trial of therapeutic versus subtherapeutic 
nasal continuous positive airway pressure on simulated steering performance in 
patients with obstructive sleep apnoea. Thorax 2000;55:224-31. 

 47.  Loredo JS, Ancoli-Israel S, Kim EJ, Lim WJ, Dimsdale JE. Effect of continuous 
positive airway pressure versus supplemental oxygen on sleep quality in 
obstructive sleep apnea: a placebo-CPAP-controlled study. Sleep 2006;29:564-
71. 

 48.  White J, Cates C, Wright J. Continuous positive airways pressure for obstructive 
sleep apnoea. Cochrane Database Syst Rev  2002;CD001106. 

 49.  Patel SR, White DP, Malhotra A, Stanchina ML, Ayas NT. Continuous positive 
airway pressure therapy for treating sleepiness in a diverse population with 
obstructive sleep apnea: results of a meta-analysis. Arch Intern Med 
2003;163:565-71. 

 50.  National Health and Medical Research Council of Australia. Effectiveness of 
nasal continuous positive airway pressure (nCPAP) in obstructive sleep apnoea. 
NHMRC, 2000. 

 51.  Veasey SC, Guilleminault C, Strohl KP, Sanders MH, Ballard RD, Magalang 
UJ. Medical therapy for obstructive sleep apnea: a review by the Medical 
Therapy for Obstructive Sleep Apnea Task Force of the Standards of Practice 
Committee of the American Academy of Sleep Medicine. Sleep 2006;29:1036-
44. 



 52.  Douglas NJ,.George CF. Treating sleep apnoea is cost effective. Thorax 
2002;57:93. 

 53.  Bahammam A, Delaive K, Ronald J, Manfreda J, Roos L, Kryger MH. Health 
care utilization in males with obstructive sleep apnea syndrome two years after 
diagnosis and treatment. Sleep 1999;22:740-7. 

 54.  Ronald J, Delaive K, Roos L, Manfreda J, Bahammam A, Kryger MH. Health 
care utilization in the 10 years prior to diagnosis in obstructive sleep apnea 
syndrome patients. Sleep  1999;22:225-9. 

 55.  Stradling JR, Barbour C, Pitson DJ, Davies RJO. Automatic nasal continuous 
positive airway pressure titration in the laboratory, patient outcomes. Thorax 
1997;52:72-5. 

 56.  Vazquez JC, Tsai WH, Flemons WW, Masuda A, Brant R, Hajduk E et al. 
Automated analysis of digital oximetry in the diagnosis of obstructive sleep 
apnoea. Thorax 2000;55:302-7. 

 57.  Stradling JR, Hardinge M, Smith DM. A novel, simplified approach to starting 
nasal CPAP therapy in OSA. Respir Med 2004;98:155-8. 

 58.  Stradling JR, Hardinge M, Paxton J, Smith DM. Relative accuracy of algorithm-
based prescription of nasal CPAP in OSA. Respir Med 2004;98:152-4. 

 59.  Chakravorty I, Cayton RM, Szczepura A. Health utilities in evaluating 
intervention in the sleep apnoea/hypopnoea syndrome. Eur Respir J  
2002;20:1233-8. 

 60.  Tousignant P, Cosio MG, Levy RD, Groome PA. Quality adjusted life years 
added by treatment of obstructive sleep apnea. Sleep 1994;17:52-60. 

 61.  Ayas NT, FitzGerald JM, Fleetham JA, White DP, Schulzer M, Ryan CF et al. 
Cost-effectiveness of continuous positive airway pressure therapy for moderate 
to severe obstructive sleep apnea/hypopnea. Arch Intern Med 2006;166:977-84. 

 62.  Mar J, Rueda JR, Duran-Cantolla J, Schechter C, Chilcott J. The cost-
effectiveness of nCPAP treatment in patients with moderate-to-severe 
obstructive sleep apnoea. Eur Respir J  2003;21:515-22. 

 63.  Moyer CA, Sonnad SS, Garetz SL, Helman JI, Chervin RD. Quality of life in 
obstructive sleep apnea: a systematic review of the literature. Sleep Med. 
2001;2:477-91. 

 64.  Clegg A, Scott DA, Hewitson P, Sidhu M, Waugh N. Clinical and cost 
effectiveness of paclitaxel, docetaxel, gemcitabine, and vinorelbine in non-small 
cell lung cancer: a systematic review. Thorax 2002;57:20-8. 

 
 


