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I. Executive summary 
This paper presents the case for a national agenda on sleep health. Central to that 
agenda is the establishment of a national sleep health organization that will provide 
effective advocacy on sleep health issues; raise public awareness on the importance 
of quality sleep and treatments for sleep disorders; raise and administer funds for 
research and community awareness programs; and undertake targeted education 
and service delivery programs. 

The case for change is the result of desk research, analysis and consultation 
undertaken by The Boston Consulting Group (BCG) over 6 weeks in mid 2003. To 
understand the state of sleep health and sleep services in Australia, BCG focused on 
three types of sleep disorders: obstructive sleep apnoea, other medical sleep 
disturbances and poor sleep behaviours.  While this is not a comprehensive list, it 
enabled a conservative estimate of the prevalence and cost of poor sleep health. 

Almost 90 per cent of Australians suffer from a sleep disorder at some time or 
times in their lives, with 30 per cent suffering a severe sleep disorder.  In fact, 
throughout the community, very few people regularly enjoy the amount of quality 
sleep they need.  This is a significant public health issue, with outcomes ranging 
from serious medical comorbidities such as hypertension and myocardial infarction 
for obstructive sleep apnoea sufferers to increased workplace and traffic accidents 
for shift workers.  While interdependencies make it difficult to quantify the exact 
cost of these outcomes of poor sleep health, it is estimated to be between $3 billion 
and $7 billion per year, with additional social costs ranging from learning and 
behavioural problems to poor anger management and impulse control. 

A national agenda on sleep health is required because of the nature and magnitude 
of sleep disorders in the community, and the economic and other costs associated 
with those disorders. Clear gaps in current sleep service offering, as well as 
fragmentation and under-resourcing in the sleep service landscape, make it 
imperative that Australia adopt coordinated national approach.  Such an approach 
will make it possible to provide education, services and funding, and to establish a 
national champion/change agent to lead the sleep agenda into the future. 

 

 

 

 



II. The sleep problem 

1 Overview 

Sleep health is a public health issue that affects the whole Australian community. 
While there is wide agreement on the significance of the problem, its exact nature, 
the financial and other costs associated with it, and the avenues open to deal with it 
are made more complex by: 

• Differences in the nature of sleep disorders, which range from minor to severe; 

• Differences in the causes of sleep disorders, which can be medical and 
behavioural; and  

• Differences in the outcomes of sleep disorders, which vary from medical (eg 
heart disease, accidents) to social problems. 

Exhibit 1  

The Importance Of Sleep In Good Health

Source: Stanford Sleep Disorders Clinic
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Comprehensive action on sleep health is required, comprising: 

• The ‘medical agenda’, where the problems of sleep health can be addressed 
through research and other funding, diagnosis and treatment, in partnership with 
the community; and 

• The broader community agenda, which involves public education on the 
importance of adequate sleep as a basic human need, in much the same way as 
nutrition and physical fitness have been widely recognised as public health 
issues. 

2 Definitions and prevalence 

Our broad definition of “sleep disorder” is a medical illness or poor sleep behaviour 
that leads to inadequate amounts of sleep or poor quality sleep.1    We estimate that 
almost 90 per cent of people suffer from a sleep disorder at some time or times in 
their lives, with 30 per cent suffering a severe or serious disorder.  Throughout the 
community, very few people regularly enjoy the amount of quality sleep they need. 

The causes of sleep disorders vary from medical to behavioural and social. 

Medical causes include:  

• Obstructive sleep apnoea; 

• Other dyssomnias such as narcolepsy, periodic limb movement disorder, 
restless legs syndrome, insomnias and drug and alcohol dependent disorders;  

• Parasomnias such as sleep walking, nocturnal leg cramps and sleep enuresis; 

• Psychiatric disorders such as mood and anxiety disorders; and 

• Neurological conditions such as dementia and Parkinsonism. 

Behavioural and social causes of sleep disorders are in part driven by modern 
lifestyles, and include: 

• Shift work; 

• Increased working hours; 

• A broader choice of leisure activities during what were once considered hours 
of rest (eg city night life, Internet, 24 hour television); 

• Major life events (eg divorce, death of a family member, unemployment); 

• Minor psychological disturbances; and 

                                                
1 As defined in Exhibit 3 
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• Poor sleep hygiene. 

This paper focuses on three types of sleep disorders (Exhibit 2):  

• Obstructive sleep apnoea; 

• Other medical sleep disturbances; and 

• Poor sleep behaviours. 

Exhibit 2  

Classification of Sleep Disorders

Source: BCG Interviews, Douglas N, clinician's guide to sleep medicine

Poor Sleep Behaviours

• Insufficient amounts of 
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shift work, longer hours of 
work and modern 
lifestyles

• Insomnia caused by acute 
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Obstructive Sleep Apnoea
(OSA)
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with major symptoms eg
sleepiness, difficulty 
concentrating(1)
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This is by no means a comprehensive taxonomy, but it enables a conservative 
estimation of the prevalence and cost of sleep disorders. Because there is some 
overlap between these disorders, the grouping also demonstrates the need for a 
holistic approach to sleep health issues. 

2.1 Obstructive sleep apnoea (OSA) 

OSA is the most serious and clearly defined sleep disorder, and represents a major 
public health problem. Individuals suffering from OSA have at least five obstructed 
breathing events per hour of sleep and display clear symptoms of sleep deprivation, 
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including sleepiness and difficulty concentrating.2  OSA affects approximately 3-5 
per cent of the population. 

Several predisposing factors to OSA are treatable, including smoking, obesity 
alcohol consumption and rhinitis. In addition, effective treatments such as 
continuous positive airway pressure (CPAP) are available to reduce both the 
symptoms and the serious medical consequences of the disorder.  However, it is 
estimated that only 10-20 per cent of the affected population are diagnosed and 
treated. 

2.2 Other medical sleep disturbances 

A wide range of medical problems can cause disordered sleep. They include the 
following. 

• Periodic limb movement disorder affects 5 per cent of normal individuals 
between 30 and 50, up to 30 per cent of people over 50 and up to 45 per cent of 
people over 65. The frequent arousals from sleep caused by this disorder can 
lead to non-restorative sleep and excessive daytime sleepiness.3 

• Narcolepsy is a chronic debilitating disorder that affects up to 0.05 per cent of 
the population but often goes unrecognised.4  

• Many major psychiatric disorders can disturb the sleep-wake cycle, leading to 
insomnia or excessive sleepiness. About 85 per cent of mood disorder patients 
suffer disturbed sleep during active phases of their illness. There is also 
increasing evidence that sleep disturbance is a triggering factor in psychiatric 
disorders, with patients suffering from sleep disruption demonstrating a three to 
four fold increase in psychiatric illness.5 

• Alcohol abuse occurs in about 10 per cent of the population.  Chronic alcohol 
abuse causes poor and fragmented sleep, and can exacerbate other underlying 
sleep disorders.6 

• Parasomnias, which are abnormal, intermittent events during sleep, are most 
commonly seen in children. The most common parasomnias are sleep terrors, 
nightmares, enuresis nocturna, sleepwalking, sleeptalking and teeth grinding. 
Nightmares, for example, are regularly experienced by 10-50 per cent of 
children aged 3-5 years, while about 50 per cent of adults have occasional 

                                                
2 Douglas N,  Clinician’s guide to sleep medicine, 2002, Arnold 
3 Hossain J et al, Sleep and breathing, Vol 6, no 2, 2002, pp 85-102 
4 Lack L et al, Community Health Studies, Vol XII, no 2, 1988, pp200-206 
5 Hossain J et al,  Sleep and breathing, Vol 6, no 2, 2002, pp 85-102 
6 Hossain J et al,  Sleep and breathing, Vol 6, no 2, 2002, pp 85-102 
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nightmares.  Parasomnias can disrupt the sleep-wake cycle, leading to insomnia 
or excessive sleepiness.7 

The best estimates suggest that medical sleep disorders affect approximately 5-7 
per cent of the population but tend to be under-diagnosed.  

2.3 Poor sleep behaviours 

The vast majority of the population – up to 90 per cent – does not get enough 
quality sleep at some time or times in their lives, but in the absence of a medical 
cause.  According to sleep specialists, Australians sleep an average 7 hours a night, 
about one hour less than 100 years ago.8  The factors likely to be responsible 
include the following. 

• Shift work, which often leads to chronic sleep disorders (see below). 

• Longer hours of work. Studies have shown that sleep is reduced and fatigue 
increased as working hours grow. According to Dawson, employees working 
more than 48 hours per week tend to reduce their hours of sleep rather cut back 
on competing activities.9 

• The availability of 24-hour entertainment, lighting and an increase in the choice 
of night-time leisure activities (eg city night life, Internet, 24 hour TV) cause 
many people to cut back on their hours of sleep. 

• Major life events, such as the death of family member, unemployment, divorce, 
widowhood and separation, often cause sleep disorders. 

• Minor psychological disturbances resulting from stress can cause insomnia and 
interrupted sleep. 

• Poor sleep hygiene, including irregular bedtimes, caffeine use before bedtime, 
long afternoon naps and heavy meals before bedtime, can lead to insomnia and 
interrupted sleep. 

Insomnia (difficulty initiating or maintaining sleep) is highly prevalent in the 
Australian community. An Australian study by Lack et al found that 18 per cent of 
respondents reported that they often had difficulties falling asleep, 20 per cent had 
frequent nocturnal awakenings and 18 per cent had frequent early morning 

                                                
7 Hossain J et al,  Sleep and breathing, Vol 6, no 2, 2002, pp 85-102 
8 Dr David Joffe, sleep specialist at Sydney’s Royal North Shore Hospital 
9 Extended working hours in Australia: Counting the costs, paper commissioned by the Dept of Industrial 
Relations 2001 
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awakenings.10  Less than 10 per cent of patients with insomnia are recognised and 
appropriately treated by primary care physicians.11  

Exhibit 3:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: BCG Interviews 

 Average amount of sleep required is 7.5 hours a night 
 
A “sleep debt” is built up if sleep deprivation continues, requiring longer, 

more sustained sleep to catch up 
 
Good sleep hygiene is required to ensure sufficient amounts of high 

quality sleep 

– Ensure regular sleeping times 

– Avoid nocturnal sleep loss 

– Avoid caffeine, nicotine and alcohol before bedtime 

– Avoid excessive fluids and heavy meals before bedtime 

– Exercise regularly, preferably during daytime 

 

General Sleep Guidelines 

Two groups at high risk of poor sleep behaviours are shift workers and young 
people.  

Over 17 per cent of employed persons in Australia work night shifts (between 
10pm and 6am), according to 1997 figures.12   Studies have shown that symptoms 
of sleepiness and fatigue increase during the night, and that 75-90 per cent of night 
shift workers experience these symptoms, sometimes to the extent of falling asleep 

                                                
10 Lack L et al, Community Health Studies, Vol XII, no 2, 1988, pp200-206 
11 Hossain J et al,  Sleep and breathing, Vol 6, no 2, 2002, pp 85-102 
12 www.abs.gov.au 
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at work.  In contrast, only 0.3-6 per cent of daytime workers report these 
symptoms. Night shift workers also tend to have shortened daytime sleep, with 60-
80 per cent of all shift workers suffering from chronic sleep disorders.  Shift-work 
disorder, a type of circadian rhythm sleep disorder, affects up to 25 per cent of the 
North American workforce, a proportion that is likely to be matched in Australia.13  
Shift workers have twice the number of motor vehicle accidents compared with non 
shift workers, and are two to five times more likely to be addicted to alcohol or 
drugs.14  

Studies suggest that the average underlying sleep requirement in young adults is 
approximately 8.5 hours per night. However, average reported sleep length is 7.2-
7.4 hours, with about 28 per cent of young adults reporting less than 6.5 hours of 
sleep on weeknights.15 

While an estimated 20-25 per cent of the population have significant sleep health 
problems – amounting to a public health risk – these individuals are not necessarily 
easy to identify.  For many people, sleep health varies over time.  The person who 
falls asleep at the wheel of a car and causes a major accident has by definition a 
sleep health problem at the time.  Someone who gets enough sleep most of the time, 
then goes without sleep for an extended period, risks dangerous consequences.  In 
other words, programs designed to identify and target people with sleep 
disturbances need to address the whole at-risk population – suggesting the need for 
a major public health campaign.  

3 Consequences of sleep disorders 

Sleep disturbance is not a trivial problem; it is a major public health issue that may 
cost the Australian community several hundred lives and billions of dollars per 
year.  The consequences of sleep disorders include: 

• Health costs from co-morbidities, the inappropriate use of sleep medications, 
and higher than average consumption of medical resources; 

• Lost productivity; 

• Transport accidents; 

• Workplace accidents; and 

• Social outcomes. 

The estimated cost to the Australian community is from $3-7 billion per year. 

                                                
13 Hossain J et al,  Sleep and breathing, Vol 6, no 2, 2002, pp 85-102 
14  Leger D , Sleep Vol 17 no 1, 1994, pp 84-93 
15 Bonnet M et al; Sleep 1995, 18 (10): 908-911 
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Exhibit 4 

Estimated Total Cost Of Sleep Related Problems In Australia Per Year  
($b)

Source: BCG Analysis
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3.1 Co-morbidities of OSA 

OSA is linked with significant medical co-morbidities that may become life 
threatening, and clinical studies have shown that untreated OSA patients are at 
greater risk of early mortality.16  Evidence exists for the following co-morbidities. 

• Hypertension: Recent studies strongly suggest an association between sleep 
apnoea and hypertension.  The Wisconsin cohort study of 1,060 subjects found 
a five-fold risk of hypertension in individuals experiencing more than 25 
apnoeas (10-second breathing pauses in adults) plus hypopnoeas (10-second 
event where breathing continues but ventilation is reduced by at least 50 per 
cent) per hour of sleep. Other studies have shown a 1.4 to seven fold increased 
risk of hypertension once other risk factors are taken into account.17 

                                                
16 Young T et al, American Journal of Respiratory and Critical Care Medicine, vol 165, 2002 
17 Douglas N,  Clinician’s guide to sleep medicine, 2002, Arnold 
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• Myocardial infarction: Several controlled studies have shown a 4.1 to 4.5 
times risk factor for myocardial infarction in the general population.18 The 
observed odds ratio for myocardial infarction in patients with OSA by 
polysomnography is as high as 23.3, which appears to be higher than for current 
smoking.19 

• Stroke: It is probable that OSA is a risk factor for strokes, as studies have 
found that snorers carry two to 10 times the risk of non snorers.20 

• Heart failure:  Apnoeas and hypopnoeas during sleep can cause right heart 
failure, especially if the patient has co-existing lung disease. 

• Respiratory failure: There is an increased risk of daytime hypoxaemia and 
hypercapnia in OSA patients with co-existing lung disease, usually chronic 
obstructive pulmonary disease. 21 

• Other associations that have been documented include insulin resistance, 
gastro-oesophageal reflux disease, depression, impotence and increased peri-
operative anaesthetic risk. 

Exhibit 5 

Economic Impact Of OSA Cardiovascular Comorbidities

Source: BCG Analysis
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18 Young T et al,  American Journal of Respiratory and Critical Care Medicine, vol 165, 2002 
19 Hossain J et al,  Sleep and breathing, Vol 6, no 2, 2002, pp 85-102 
20 Young T et al,  American Journal of Respiratory and Critical Care Medicine, vol 165, 2002 
21 Douglas N,  Clinician’s guide to sleep medicine, 2002, Arnold 
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OSA comorbidities represent a significant cost burden for the Australian 
community, with health costs for cardiovascular and respiratory comorbidities 
estimated at almost $0.3 billion.  The figure may in fact be as high as $0.8 billion 
for medical costs only, with associated costs (such as lost productivity) 
significantly increasing the burden on the community. 

Undiagnosed OSA is also a major problem, with cohort studies showing that it is 
independently associated with increased risk of hypertension, cardiovascular 
disease, stroke, motor vehicle accidents and reduced quality of life (Young, T et al, 
2002).22  In addition, undiagnosed OSA patients appear to consume significant 
medical resources relative to the rest of the population. For example: 

• A study of 181 obstructive sleep apnoea syndrome patients found that, 
compared with controls, they used twice as many health care services in the 10 
years prior to their diagnosis:  

− Physician claims were $3972 per OSA patient compared with $1969 per 
control for the 10-year period; and 

− OSA patients spent 6.2 nights in hospital per patient compared with 3.7 per 
patient for controls in 10 year period. 23 

• A US study of 238 sleep apnoea patients found that their mean annual medical 
costs before diagnosis totalled $2720, compared to $1384 for controls. 

3.2 Non sleep GP visits 

Some patients present to their GPs with apparently non-sleep related complaints 
where a sleep problem is in fact the underlying cause. Almost 5 per cent of visits to 
GPs are for depression, anxiety and prescriptions, a proportion of which will be due 
to disordered sleep. 

3.3 Inappropriate use of sleep medications 

An estimated $40 million is spent on sleep medications each year in Australia.  This 
is a significant cost to the community that may be unnecessary, given that 
medications are often addictive and unhelpful, and may in fact be a cause of sleep 
disturbance. 

While we note that the judicious use of hypnotics and anxiolytics is important, 
better control of their use will provide significant savings to the community  

                                                
22 Young T et al, American Journal of Respiratory and Critical Care Medicine, Vol 165, 1217-1239, 2002 
23 Ronald J et al, Sleep 1999, Mar 15, 22(2)::225-9; 
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3.4 Lost productivity  

The effect of sleep deprivation on attention and performance is well documented in 
the medical literature.  

• The Transport Accident Commission found that the driving performance of an 
individual with 17-19 hours of sleep deprivation is equivalent to the driving 
performance of someone with 0.05 per cent blood alcohol concentration.    

• Reducing nocturnal sleep by as little as 1.3 to 1.5 hours for one night reduces 
daytime alertness by as much as 32 per cent.24 

Long or irregular working hours – both of which can cause sleep disturbance – are 
associated with declining productivity. Relatively low productivity among shift 
workers is well documented. Studies have shown that night performance for some 
activities is slower or less accurate than day performance, with episodes of falling 
asleep the cause of impaired performance in some instances.25 Further studies have 
linked extended working hours with declines in performance and productivity. For 
example, Heslegrave et al found that workers on 10-hour shifts demonstrated 
impaired alertness, memory and attention relative to those on 8-hour shifts.26 

The estimated cost to the Australian community of lost productivity related to sleep 
disturbances is around $2 billion per year. 

3.3 Road accidents   

There is strong evidence that driver sleepiness is associated with increased risk of 
motor vehicle accidents.  Fatigue, of which sleep disturbance is a major cause, is 
implicated in more deaths on the road than alcohol. In addition, it is highly likely 
that sleep is a major contributing factor in some accidents for which no cause can 
be identified.  

                                                

24 Bonnet M et al;  Sleep 1995, 18 (10): 908-911 

25 US working group report on problem sleepiness, National Institutes of Health, August 1997 

26 Extended working hours in Australia: Counting the costs, paper commissioned by the Dept of Industrial 
Relations 2001 
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Exhibit 6 

Breakdown Of Accidents In NSW In 2001 By Contributing Factor
(# of Accidents)

Source: 2001 Road Traffic Accidents in NSW: Statistical Statement
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It is known that OSA patients have a two to seven times higher risk of motor 
vehicle accidents than the general population.27 A number of studies around the 
world have demonstrated the link between sleep disorders and motor vehicle 
accidents. 

• A control study of 102 cases and 152 controls in Spain showed that the odds 
ratio of having a traffic accident for patients with an apnoea-hypopnoea index 
of 10 or higher were 6.3 compared to those without sleep apnoea, and higher 
still if alcohol had been consumed on the day of the accident.28  

• A US Study of 913 employed adults found that men with an apnoea-hypopnoea 
index of 5 or more were significantly more likely than the general population to 
have at least one accident in 5 years.  The same study found that men and 

                                                

27 McEvoy R, MJA Vol 178 21/04/03 365-366 

28 Teran-Santos J et al, N Engl J Med 1999, 340:847-851 
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women with an apnoea-hypopnoea index of 15 or more were significantly more 
likely to have multiple accidents in 5 years (odds ratio of 7.3).29 

• In New Zealand, a control study of 571 car crash patients and 588 controls 
found that acute sleepiness significantly increases the risk of a crash that results 
in injury or death.  In this study, drivers who identified themselves as sleepy 
had had 5 hours or less of sleep in the previous 24 hours or were driving 
between 2am and 5am.30 

• A UK study of 679 sleep-related vehicle accidents found that they comprised 16 
per cent of all the vehicle accidents to which police were summoned on major 
roads in southwest England and over 20 per cent of those on midland 
motorways.  The three peaks times for accidents were 0200, 0600 and 1600. 
About half the drivers were men under 30 years.31  

Young people – who often have less than the required amount of quality sleep – are 
over-represented in road accidents.  For example, a North Carolina study of fall-
asleep car crashes found that in 55 per cent of the 4,333 crashes the drivers were 25 
years or under, and that males were over-represented.32 In addition, a survey of 
college-age respondents found that 60 per cent had driven while excessively sleepy, 
compared with15-20 per cent who had driven while alcohol impaired.33 

There is strong evidence that effective treatment of OSA can lower the risk of 
motor vehicle accidents.  

• An Ontario study of 210 OSA patients found that, following nasal CPAP, the 
number of motor vehicle collisions in which these individuals were involved 
declined to match the number for controls.34 

• A US study of 50 patients found that sleep apnoea patients who were being 
treated with nasal CPAP had a lower traffic accident rate than they had before 
treatment, while untreated sleep apnoea patients continued to have a higher than 
average rate.35 

At least 112 lives could be saved each year in Australia if sleep related factors were 
removed from road accidents. This is based on the assumption that 6.5 per cent of 
fatal accidents are sleep related. The figure is almost certainly an underestimate, as 
it does not include the impact of disturbed sleep in the presence of speed, alcohol, 

                                                
29 Young T et al, Sleep 1997, 20(8):608-13 
30 Connor J et al; BMJ Vol 324 11/5/02 
31 Horne JA et al, BMJ 1995 Mar 4, 310 (6979): 565-7  
32 US Working Group Report on Problem Sleepiness, National Institutes of Health, August 1997 
33 US Working Group Report on Problem Sleepiness, National Institutes of Health, August 1997 
34 George CF, Thorax 2001 Jul 56 (7):508-12 
35 Findley L et al, Am J Respir Crit Care Med 2000 Mar, 161: 857-9 
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drugs or reckless behaviour. Even on this low estimate, sleep is probably implicated 
in approximately 9,935 accidents per year in Australia. 

More aggressive estimates suggest that over 600 additional lives could be saved 
each year if sleep related factors were removed from road accidents 

Road accidents carry a huge cost to the community, not only in direct medical costs 
but also in lost productivity for the injured and for family members. According to 
New South Wales road traffic accident figures, the cost of road accidents in that 
state in 2001 was $2.58 billion or $50,000 per accident. 

On our conservative estimate that 6.5 per cent of road accidents are sleep related, 
the cost to the Australian community is $0.5b per year.  However, it may be as high 
as $3.2 billion if we assume that accidents occurring during the hours of maximum 
sleepiness (2-7am and 2-5pm) are sleep related. Some studies have demonstrated a 
circadian distribution for performance errors and reduced reaction times during the 
night. For example, a Swedish study showed that two peaks of maximum error 
occur during the 24-hour cycle: one at 2-4am and a less pronounced one at 2-4pm.36 

3.4 Work-related accidents 

There is relatively little information on the role of sleep in work-related accidents, 
although some studies have estimated that as many as 52.5 per cent of these could 
be due at least in part to sleepiness.37  A study by S. Melamed et al, for example, 
shows that non shift daytime workers with excessive daytime sleepiness more than 
double their risk of work-related injury.  In addition, highly publicised disasters 
such as Three Mile Island, Chernobyl and Exxon Valdez occurred during the night, 
with worker sleepiness raised as a possible contributing factor. 

To estimate the cost of work-related accidents that can be attributed to sleep, we 
have used the percentage of motor vehicle accidents that are sleep related. This is 
based on the assumption that non-motor vehicle accidents such as falls during work 
display a similar pattern of error and inattention to that seen in the more widely 
studied motor vehicle accident arena.38 Assuming that 6.5 per cent of all work 
related accidents (barring those involving motor vehicles) are sleep related, 
eliminating this cause would avoid an estimated 8,000 work related injuries.  The 
figure could be as high as 55,000 on more aggressive estimates. 

                                                
36  Leger D, Sleep vol 17, no 1, 1994 , pp84-93 
37 Melamed S et al,  Sleep vol 25, no 3, 2002 
38  Leger D, Sleep vol 17, no 1, 1994, pp84-93 
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A conservative estimate of the cost of work-related accidents (excluding motor 
vehicle accidents) to the Australian community is approximately $0.2 billion per 
annum, based on the assumption that 6.5 per cent of total work injuries are sleep 
related. However, the figure could be as high as $1.1 billion per year on more 
aggressive estimates. 

3.5 Social  impacts  

We believe that many subtle but important consequences of sleep disturbance 
impose a significant social cost across age groups in the community.  In the elderly, 
sleep disorders have linked with psychological problems and reduced functionality. 
A US cross-sectional study of 5201 adults aged 65 and older found that daytime 
sleepiness, difficulty in falling asleep and disturbed sleep tend to increase with age. 
Daytime sleepiness is also strongly related to limitations in daily living activities.39   

Sleep problems also create other negative social outcomes, including impaired 
quality of life, an increase in neurotic symptoms, an increase in the use of alcohol 
and sleeping pills, relationship problems and poor anger management and impulse 
control. 

It is extremely difficult to quantify the cost to the community of these social 
impacts.  For example, what is the cost to the economy of a 2 per cent reduction in 
productivity as a result of sleep disturbance?  How could one calculate the number 
of relationships that could have been saved or divorces avoided if couples had been 
getting more sleep?  How should one deal with complex trade-offs, such as 
offsetting a productivity reduction due to sleepiness against the extra time spent 
working? 

These impacts are difficult to quantify, but not impossible. Their existence 
demonstrates the need for a comprehensive research agenda on sleep. 

3.6 Childhood behaviour and Intellectual development 

In young children and young adults, studies suggest that sleep disturbance or 
deprivation leads to learning and neuro-behavioural problems.  While more 
definitive data are required, shorter sleep lengths appear to be associated with 
poorer grades.  In addition, sleep disorders have been associated with depressive 
moods, impaired concentration and poor behaviour control. 

Sleep apnoea can have serious effects on a child’s functioning including 
inattention, decreased academic performance, restlessness resulting from frequent 

                                                
39 Newman AB et al, Journal Am Geriatr Soc (US) Jan 1997, 45 (1) 1-7 
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night time arousals, excessive sleepiness during the daytime and hypoxia.40 
Obstructive sleep disordered breathing may also lead to growth failure.41 

Studies have also shown that sleep disordered breathing is common in poorly 
performing students. One such study of 297 first grade children with school 
performance in the lowest 10th  percentile of their class found that sleep disordered 
breathing was present in  18% of the children. Overall mean grades improved 
during the second grade in children who had treatment (surgical removal of their 
tonsils).42 

Sleep restriction is also known to impair cognitive function in children. One such 
study of children aged 10 to 14 years found that higher cognitive functions such as 
verbal creativity and abstract thinking, are impaired after a single night of sleep 
deprivation.43 

3.7 Sexual dysfunction 

The association between sleep apnoea syndromes and sexual impotence are well 
documented. A study of 22 men with sleep apnoea syndrome and sexual 
dysfunction (difficulty getting and maintaining erections) found that erectile 
dysfunction in these patients could be related to the patient’s age and chronic 
cerebral hypoxia (inadequate oxygen to the brain). CPAP treatment relieved erectile 
dysfunction in one third of the patients.44 Studies have also found that sleep apnoea 
activity is common in men with erectile dysfunction. One such study on 1,025 
subjects with erectile dysfunction found that 44% had 5 or more episodes of sleep 
apnoea per hour and 20% had 15 or more episodes of sleep apnoea per hour.45 

                                                
40 Hansen DE et al; J. Clin Child Psychol (US) Sep 1997, 26(3) p304-10 
41 Greene MG et al, Curr Opin Pulm Med (US) Nov 1997, 3(6), p456-63  
42 Gozal D; Pediatrics (US) Sep 1998; 102, pp616-20 
43 Randazzo AC et al; Sleep (US) Dec 15, 1998, 21 (8), p861-8 
44 Karacan I et al; J. Sex Marital Ther  (US), Winter 1995, 21 (4), pp239-47 
45 Hirshkowitz M et al; Urology, 1990 Sep; 36(3): 232-4 

 

 16



 

III. A National Sleep Health Agenda 
Sleep is under-represented among national health priorities. However, conservative 
estimates of the medical costs of disturbed sleep show sleep to be a significant 
public health problem. In addition, sleep disorders cost the community almost as 
much as other major national health priorities. 

Exhibit 7 

2001 Cost Of Hospital, Medical, Pharmaceutical And Other Health Costs
($b)

Source: Burden of Disease and Injury in Australia, www.aihw.gov.au/publications; www.nhmcc.gov.au 
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A national sleep health agenda is needed to close the gaps in the current sleep 
health landscape and ensure stepwise change in the diagnosis and treatment of sleep 
disorders, as well as in broader community attitudes to sleep health.  The 
establishment of a national sleep health organization should be a central element of 
this agenda. 
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1 Current sleep service offering 

Australia is a world leader in the sleep arena, in clinical practice, research and in 
the development, manufacturing and marketing of devices to diagnose and treat 
sleep disorders. A number of groups are active in these areas: 

• Thoracic Society of Australia and New Zealand (TSANZ) and Australian Sleep 
Association (ASA) are professional organizations responsible for accrediting, 
training and advising health professionals; 

• Sleep Disorders Australia is a group of state based organizations providing 
patient support and local community programs; 

• Federal and state governments provide funding for some aspects of the 
diagnosis and treatment of sleep disorders; and 

• Individual clinicians, including sleep specialists, GPs, psychologists and 
surgeons, diagnose and treat sleep disorders. 

• The Australian sleep health industry includes companies which are world 
leaders in the development and manufacture of diagnostic and therapeutic 
devices 

2 Current needs in the sleep arena 

The causes and consequences of disordered sleep create pressing needs, including:  

• Greater awareness, diagnosis and treatment of OSA and other medical causes of 
disordered sleep;  

• Better understanding of the behavioural/social causes and consequences of 
sleep health disturbance on the part of doctors, government and the community; 
and 

• A change in people’s understanding of the need for effective sleep. 

3 Closing the gaps in the sleep health landscape 

The current Australian sleep service landscape is fragmented and under-resourced, 
given the magnitude of the economic and social costs associated with sleep 
disorders.   The benefits to the community of more adequately addressing the 
problems of disordered sleep will be significant. 

Two major needs should be met: the provision of education, services and funding in 
the sleep landscape and the existence of a champion/change agent to lead the sleep 
agenda beyond today. 
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3.1 Education, services and funding  

There is a clear need to increase awareness of sleep disorders in the general 
community and to change misconceptions about the hours and quality of sleep that 
people need. This means education on the importance of adequate good quality 
sleep and good sleep hygiene, as well as on available treatments for sleep disorders.  
Such education should also be directed towards removing the stigma associated 
with snoring and changing the misperceptions that sleep intrudes on the time 
available to complete daily activities and that people who sleep 8 hours or more out 
of 24 are lazy. 

There is also a need to provide the medical profession with more education on sleep 
disorders. This could include enhanced undergraduate education on sleep for 
medical students and further training and education on sleep disorders for GPs. 

Given the cost burden on the community imposed by sleep disorders, more funding 
for sleep research is required.  Relative to other medical conditions, sleep research 
is under-funded. Future research should include further studies on the economic 
and social impact of sleep problems on the Australian community, and cost/benefit 
analyses of the treatment of sleep disorders. 

Exhibit 8 

2002 Government NHMRC Research Funding
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Source: www.nhmrc.gov.au
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In addition, government funding for treatment (eg CPAP devices) should be 
increased and, where it already exists for health care cardholders, should be better 
coordinated. 

3.2 Champion/change agent  

At present, the many stakeholders in the sleep landscape lack a co-ordinated 
approach that could provide strong, unified advocacy for sleep health.  The need for 
increased research and treatment funding, jointly developed treatment plans, a 
change in health policies and joint public health initiatives demands such advocacy. 

4 Stepwise change required 

As rising recognition and awareness of the problem increases demand for services, 
there are likely to be too few sleep specialists to meet this demand. Stepwise 
change is required in all areas of the sleep health landscape to ensure that sleep 
health needs are met. 

4.1 Medical workforce and treatment options 

Primary care physicians are likely to provide the most cost-effective way to address 
some sleep-related problems through, for example, encouraging behaviours that 
will reduce risk factors.  As primary care physicians become increasingly involved 
in sleep health, further education and training will be needed to enhance their 
ability to diagnose sleep disorders and enable them to take a greater role in the 
treatment of simple, common sleep problems. 

4.2 Greater role for the community & workplace 

With increased awareness of sleep disorders and their consequences, community 
attitudes should change.  (Driving while sleep deprived, for example, should be 
considered as reckless as driving while affected by alcohol.)  As the risks attached 
to poor sleep health are better understood, the broader community must take action 
to mitigate those risks. 

Similarly, workplace practices must be modified to drive greater productivity and 
improved workplace safety.  This will require a better understanding of the links 
between poor sleep, low productivity and reduced workplace safety, particularly in 
heavy industries and transport and shift based businesses, where poor sleep health 
has the most visible and costly impact. 
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Early progress in the management of sleep health has been lead by the medical 
profession and industry. Future success will need the active support and 
involvement of the larger community.  

4.3 Government role 

Given the magnitude and impact of the sleep health problem and current 
deficiencies in service provision, government needs to elevate sleep on its health 
agenda.  This will require a lift in funding priorities to ensure that sleep health is 
not under-funded relative to other public health issues such as nutrition and 
physical fitness. Similarly, road safety programs should treat sleep health as an 
important an issue as alcohol and speed in road trauma.  

Exhibit 9 

Agenda for Change

Source: Ad hoc steering committee, December 2002
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IV. The way forward 
Given the size and nature of current gaps in the sleep health landscape and the 
magnitude of the changes required, a national sleep health organization is needed 
to:  

• Provide effective advocacy on sleep health issues with government, employer 
bodies, road safety authorities and other organizations; 

• Raise public awareness about sleep health issues and treatments; 

• Raise and administer funds for research and community awareness programs; 
and 

• Undertake targeted education and service delivery programs.  

1 Principles for creating a new organization 

The structure of the sleep health organization should reflect the following 
principles: 

• Broad representation, with specialist, GP and community involvement; 

• Reflecting the full sleep agenda, not just OSA; 

• A broad funding base, with multiple industry participants; 

• A flexible structure to enable changes as the sleep agenda evolves; 

• Neither duplicating nor competing with existing organizations (eg doctor 
accreditation or training); and 

• Leaving specialist areas to the experts (eg treatment protocols are developed by 
specialists). 

• An open, transparent and inclusive culture to incorporate the many stakeholders 
concerned with sleep health 

2 Next steps 

The creation and development of a national sleep health organization should be a 
staged process. A detailed set of activities to be undertaken in this process has been 
prepared as an adjunct to this paper. 
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Exhibit 10 

Evolution Of The Roles Of A Sleep Health Organisation

Source: BCG Interviews
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The initial focus will be on setting up a well-resourced organization where none 
now exists. Critical steps include finding a chairman and CEO to develop the 
organization, and securing sufficient funding to allow its establishment. The 
support of government and the philanthropic community will be critical. Industry 
will also need to play a role. Ensuring the commitment and involvement of the 
sleep health community – TSANZ, ASA and Sleep Disorders Australia – and the 
broader medical profession will also be vital. 

Once established, a national sleep health organization will need to secure its future 
through fund-raising. It will also be able to promote the importance of sleep 
through the promotion of research outcomes and by securing government support. 

Over time, the organization will begin developing a longer-term agenda through 
educational programs, service delivery and community activity. The potential to 
achieve real and significant improvements to the health of Australians is enormous 
and should not be lost. The challenges of sleep health are simply too important. 
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Glossary of terms used 

 

 

anxiolytic medication that reduces anxiety, usually a 
benzodiazepine 

apnoea 10-second breathing pauses in adults 

apnoea-hypopnoea index the total number of episodes of apnoea and 
hypopnoea divided by the number of hours of sleep 

anuresis nocturna night-time bedwetting 

dyssomonia category of sleep disorders under the International 
Classification of Sleep Disorders which includes  
OSA and other intrinsic sleep disorder, and 
extrinsic sleep disorders, such as drug & alcohol 
dependence, and circadian rhythm sleep disorders, 
such as shift work 

hypercapnia abnormally high levels of carbon dioxide in the 
blood 

hypertension high blood pressure 

hypnotic medication that induces sleep, usually a 
benzodiazepine 

hypopnoea 10-second event where breathing continues but 
ventilation is reduced by at least 50 per cent 

hypoxaemia Abnormally low levels of oxygen in the blood 

myocardial infarction heart attack 

narcolepsy a sleep disorder characterised by excessive day-
time sleepiness, with sleep attacks, sleep paralysis 
and hallucinations 

parasomnia abnormal events during sleep 

polysomnography measurement of physiological activity during sleep 
through a sleep study 

rhinitis inflammation of upper airways 
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