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Summary 
In 2007–08, general practitioners managed respiratory problems more than any other 
condition (19% of all encounters) and in 2006, diseases of the respiratory system were the 
third most common underlying causes of death (8%). In 2004–05, Australia spent $3.3 billion 
directly on respiratory diseases, making this the sixth highest disease expenditure group. 

This report presents the epidemiology of each of the main respiratory diseases and 
highlights their differences and similarities.  

Major findings for each respiratory condition are:  

Asthma affected 10% of all Australians (over 2 million people) and 16% of Indigenous 
Australians in 2004–05. The highest prevalence was among those aged less than 25 years. 
Asthma is one of the most frequent reasons for hospitalisation of children aged 0–4 years, 
especially boys. 

Hayfever and chronic sinusitis share causative agents with asthma and are often found 
together. About 3.2 million Australians reported they had hayfever as a long-term condition 
in 2004–05 and about 1.8 million people reported having chronic sinusitis. 

Chronic obstructive pulmonary disease (COPD) is a disease that affects older people more 
than younger, and males more than females. Most COPD cases are attributable to a history of 
tobacco smoking. In 2006, 4,761 deaths (4% of the total deaths in Australia) had COPD as an 
underlying cause. In Australia, a steady decline in tobacco consumption, beginning in the 
1970s, has been reflected 15 years later by a steady decline in COPD-related deaths. Hospital 
separation rates for COPD declined from 258 per 100,000 people in 1998–99 to 241 in 2006–07.  

Influenza and pneumonia can worsen symptoms for people with chronic respiratory 
diseases and lead to serious consequences. Influenza or pneumonia were the underlying 
causes of 2,715 deaths in 2006, 2% of all deaths in that year. In addition, there were 14,069 
deaths where influenza or pneumonia were considered contributory. Influenza and 
pneumonia were reported as the principal diagnoses during 61,014 stays in hospital in  
2006–07.  

Bronchiectasis rarely appears in isolation from other respiratory conditions. It is more 
common in women than men, and more common in older age groups and in Indigenous 
Australians. In 2006–07, bronchiectasis was the principal diagnosis for 4,019 hospitalisations 
(1.2% of all respiratory hospitalisations). In addition, there were 8,489 hospitalisations where 
bronchiectasis was an additional diagnosis. 

Cystic fibrosis (CF) is Australia’s most common inherited recessive genetic condition, 
affecting 2,472 Australians in 2005. There has been a decline in the incidence of CF and a 
downward trend in CF deaths over the past 9 years. 

Pneumoconiosis affects the lungs and results from inhaling certain dusts. It includes the 
conditions silicosis and asbestosis. Deaths due to pneumoconiosis have become less common 
since the early 1950s—dropping from 3.9 deaths per 100,000 people in 1950 to 1 per 100,000 
people in 2006. In 2006–07, 90% of the 213 pneumoconiosis hospitalisations were for males.  

Sleep apnoea (SA) causes impaired mental processes, increased risk of motor vehicle 
accident and aggravates cardiovascular conditions. It is estimated that 26% of 40 to 65 year- 
old men have SA. SA related death rates have increased steadily from 0.8 to 1.3 per 100,000 
population from 1998 to 2006. In 2006–07, there were approximately 44,500 SA 
hospitalisations. 
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1. Introduction 

Respiratory diseases have a substantial impact on Australian society: 

• About 6 million Australians reported suffering from a chronic respiratory disease in 
2004–05. 

• The Bettering the Evaluation of Care of Health (BEACH) survey of general practice (GP) 
activity indicated that respiratory problems were managed 19 times per 100 GP 
encounters in 2007–08, making it the lead group of problems managed (AIHW: Britt et 
al. 2008). 

• In 2006, there were 10,863 deaths where a disease of the respiratory system was the 
underlying cause. This was 8% of all deaths and the third most common underlying 
cause group (ABS 2008).  

• Chronic respiratory diseases were responsible for 7.1% of the total burden of disease and 
injury in Australia in 2003 (AIHW: Begg et al. 2007). Cancer, cardiovascular disease, 
mental health and neurological disorders were the only conditions that caused a greater 
burden.  

• Chronic respiratory diseases were responsible for 8.9% of the total burden of disease and 
injury among Aboriginal and Torres Strait Islander people in 2003, ranking it third after 
cancer and mental disorders. COPD and asthma caused 45% and 38% of this disease 
burden respectively (AIHW: Begg et al. 2007). 

• In 2006–07, there were 329,442 hospitalisations where the principal diagnosis was a 
disease of the respiratory system, about 4% of the total stays. This amounted to 1.4 
million days in hospital, about 6% of the total days beds were occupied in the year.  

• Hospitalisation rates for respiratory conditions for Aboriginal and Torres Strait Islander 
people were three times as high compared to other Australians. Respiratory conditions 
were the second most common reason for hospitalisation in Aboriginal Australians, 
compared to the sixth most common reason for hospitalisation in other Australians.    

• Direct health expenditure due to respiratory conditions is primarily composed of 
prescription pharmaceuticals that attract subsidies through the Pharmaceutical Benefits 
Scheme and hospitalisations. In 2004–05, the direct health expenditure allocated to 
respiratory disease was $3.3 billion, which was 6.3% of the total health system costs 
allocated to diseases. This made it the sixth highest disease expenditure group. A more 
complete discussion of respiratory disease health expenditure is included in Appendix B. 

Clearly respiratory diseases are an important concern for Australia that requires detailed 
monitoring. This report aims to contribute to achieving this goal. It follows on from Chronic 
respiratory diseases in Australia (AIHW 2005). 
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1.1 The respiratory system and disease 
The respiratory system is responsible for 
the exchange of gases between the air and 
the blood. The exchange happens in the 
alveoli. The other structures of the 
respiratory system support this exchange 
by conveying air to and from the alveoli 
during respiration. Contaminants in the 
inhaled air, as well as viral and bacterial 
infection, can adversely affect all of these 
structures, including the alveoli.  

Despite respiratory diseases occurring in 
different parts of the respiratory system, 
they often have common features. The 
surfaces of the respiratory system can be 
regarded as one continuous membrane. To 
some extent the diseases are classified 
according to the part of this continuous 
membrane affected; however, there are 
major differences between the aetiology of 
the diseases (Borrish 2002; Jeffery & 
Haahtela 2006). 

Figure 1.1 shows those parts of the respiratory system relevant to the discussions in this 
report.  

1.2 Diseases covered 
Asthma and chronic obstructive pulmonary disease (COPD) feature heavily in this report. 
They account for the majority of the chronic respiratory diseases burden in Australia. 
According to The burden of disease and injury in Australia 2003, asthma accounts for 34% of the 
burden from chronic respiratory disease, while COPD accounts for 46%. These estimates of 
burden are calculated using estimates of the disability and deaths caused by the diseases 
(AIHW: Begg et al. 2007).  

Our discussion begins with asthma, as a reflection of the focus that governments in 
Australia, at both federal and state levels, have placed on asthma. In 1999, the state 
government health ministers and the Australian Government recognised asthma as a 
National Health Priority Area.  

COPD accounts for a greater health burden, in terms of disability and death, than asthma 
and there is considerable overlap between the conditions in the elderly. Other conditions are 
included for the following reasons:  

• Hayfever (allergic rhinitis) and chronic sinusitis are highly prevalent in Australia. The 
National Health Survey (NHS) estimated that there were 3.2 million Australians with 
hayfever in 2004–05 and 1.8 million with chronic sinusitis. 

• Influenza and pneumonia are acute conditions that can exacerbate chronic respiratory 
diseases.  

 
Figure 1.1: The respiratory system 
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• Bronchiectasis can occur in severe cases of the conditions described elsewhere in this 
report. These include asthma, COPD, cystic fibrosis and respiratory infection. 
Bronchiectasis is a significant problem for Indigenous Australians. 

• Cystic fibrosis (CF) has a major impact on an individual’s life and considerable support 
is needed from the health system to manage the disease. 

• Pneumoconiosis is a highly preventable disease, predominantly caused by long-term 
exposure to large amounts of dust in the workplace. It is important that the incidence of 
this disease is monitored to ensure that there is an awareness of the disease and to detect 
any changes in disease patterns that might suggest changes in workplace practices. 

• Sleep apnoea is a highly prevalent condition with serious consequences. It also shares 
risk factors, like smoking and obesity, with the other diseases described. 

Respiratory cancers are excluded from this report because their epidemiology, treatment and 
management approaches are very different from other chronic respiratory diseases.   

Box 1.1 provides definitions of the diseases described in this report. 
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Box 1.1: Definitions of the respiratory diseases covered 

Asthma—a chronic inflammatory condition of the airways which presents as episodes of 
wheezing, breathlessness and chest tightness, due to widespread narrowing of the airways. 
The symptoms can reverse without treatment, but often treatment is required. 

Bronchiectasis—an abnormal widening of the lungs’ air passages (the bronchi). This allows 
infections to start and leads to coughing with pus, and sometimes, blood. It has a number of 
causes, including cystic fibrosis, low antibody levels and infections such as tuberculosis, 
whooping cough and measles. 

Chronic obstructive respiratory disease (COPD)—a serious, progressive and disabling 
disease in which destruction of lung tissue and narrowing of the air passages causes 
shortness of breath and reduced exercise capacity. Cigarette smoking almost always causes 
COPD. Its main pattern is known as emphysema, although if coughing is a frequent feature 
the condition may also be labelled as chronic bronchitis.  

Chronic sinusitis—chronic inflammation of the membranes lining the large air cavities 
(sinuses) inside the face bones. It can cause discomfort and pain and is often linked to similar 
inflammation inside the nose. 

Cystic fibrosis—a serious hereditary disease in which mucus from glands is too thick and 
sticky, affecting the lungs and other organs. The person is prone to frequent chest infections, 
with related problems such as severe bronchiectasis (see above), and a much-shortened life 
expectancy. 

Hayfever (allergic rhinitis)—an allergic inflammation of the membranes lining the inside of 
the nose, often due to allergens, such as pollens from grasses and trees. This causes sneezing 
and a runny nose and is often accompanied by watering eyes.  

Influenza—an acute contagious viral respiratory infection marked by fevers, muscle aches, 
headache, cough and sore throat. 

 Pneumoconiosis—a lung disease resulting from inhaling certain dusts, mostly in the 
workplace, such as silica, asbestos and coal dust. The dust particles settle deep in the lungs 
and the body responds by making scar tissue that leads to progressive shortness of breath.  

Pneumonia—inflammation of the lungs as a response to infection by bacteria or viruses, 
with the air sacs becoming flooded with fluid and inflammatory cells and affected areas of 
the lung becoming solid. Pneumonia is often quite rapid in onset and a high fever, headache, 
cough, chest pain and shortness of breath mark its presence. 

Sleep apnoea—when a person repeatedly stops breathing during sleep. It has the same 
cause as snoring—reduced airflow at the back of the mouth—but is more extreme. More 
common in males and the obese, it leads to poorer mental functioning during the day and a 
greater risk of accidents. 
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1.3 Relationships between respiratory diseases 
This report explores the links between respiratory diseases. These links present a number of 
issues for health monitoring: 

• comorbidity: respiratory diseases are often closely linked, with patients suffering 
multiple diseases at a time. 

• misdiagnosis: it is often difficult for clinicians to accurately distinguish one respiratory 
disease from another. 

• underdiagnosis: in many cases respiratory diseases can be present in a patient but not 
diagnosed. 

Figure 1.2 illustrates some of the possibilities where misdiagnosis and comorbidity can 
occur. The diagram is not to scale but provides an indication of some common overlaps 
between diseases.    

Pneumoconiosis Cystic 
fibrosisBronchiectasis

   
Hayfever

(allergic rhinitis)

Asthma

Chronic bronchitis

COPD

In
fl

u
en

za
 a

n
d

 P
n

eu
m

o
n

ia

Emphysema
Chronic 
sinusitis

Sleep 
apnoea

 

Figure 1.2: Respiratory disease comorbidity 

Some of the overlaps that affect the estimates in this report are: 

• Emphysema, chronic bronchitis and COPD 

In most instances, emphysema is the underlying condition of COPD, but people with 
COPD also often have chronic bronchitis. However, the distinction between emphysema 
and chronic bronchitis is not always made. In these cases, COPD is defined more 
generally as progressive destruction of lung tissue and narrowing of air passages, not 
distinguishing between emphysema and chronic bronchitis. 

• Asthma and COPD 

These two diseases have common clinical features and can initially be difficult to 
distinguish. One key distinction lies in the amount of improvement in lung function 
achieved through the use of medication. Lung function in asthma is considered 
substantially reversible, whereas COPD is considered poorly reversible. Lung function 
testing is not often undertaken in general practice—where diagnosis is often made 
(Jenkins et al. 2005). Consequently there is a degree of uncertainty surrounding disease 
prevalence estimates. 
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• Asthma and allergic rhinitis (hayfever) 

A link between asthma and hayfever is well documented although the reasons for the 
link have not been established. The two conditions often co-exist and, where they do, 
there may be evidence of inflammation throughout the respiratory system or similar 
patterns of inflammation occurring in two distinct respiratory regions. While there are 
similarities in the patterns of inflammation in the two areas, the diseases are different 
because there are structural differences in the areas affected (Jeffery & Haahtela 2006). 

• Chronic sinusitis and allergic rhinitis (hayfever) 

The distinction between sinusitis and hayfever is not always clear. The sinuses are 
continuous with the nasal passages and the membranes in contact with the air have 
similar features. There is the possibility that a diagnosis of hayfever alone may miss the 
comorbid sinusitis and vice versa. At the same time, both conditions may be present. 

• Bronchiectasis and other respiratory conditions 

Bronchiectasis is not usually a primary condition but a consequence of other diseases, 
such as COPD and cystic fibrosis. In many cases, however, the cause is unknown. As a 
consequence, bronchiectasis may be reported, together with an underlying condition or 
without. 

1.4 The monitoring of respiratory diseases in 
Australia 
The national respiratory disease information used in this report comes primarily from 
Australian health data sources, such as the National Hospital Morbidity Database, the 
National Mortality Database, the National Health Survey and the Survey of Disability, 
Ageing and Carers.  

Some respiratory diseases have specific monitoring systems: 

• Influenza-like illness (ILI) is one of the diseases monitored by the Australian Sentinel 
General Practice Research Network (ASPREN) and the National Notifiable Disease 
Surveillance Scheme (NNDSS) records laboratory confirmed cases of influenza. 

• The Australian Cystic Fibrosis Data Registry (ACFDR) aims to register all Australians 
with the disease. 

• The Surveillance and Australian Workplace Based Respiratory Events (SABRE) is an 
occupational respiratory disease surveillance system. 

Each of these monitoring systems is discussed in the relevant sections. 

1.5 Report structure 
This report has 11 chapters, including this one.  

This chapter and Chapter 2 present an overview of respiratory diseases and their risk factors. 

Chapters 3 to 11 address specific diseases. Each of these chapters includes a general 
epidemiology section where measures, such as prevalence and mortality rates, are presented. 
Also included are sections on health service impacts and comorbidities and complicating 
factors. The health service section presents data on how, and how often, the disease presents 
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in the general practice and hospital settings. The comorbidities section explores the 
interrelationship between the disease and other conditions, as well as any other factors of 
interest. 

1.6 Notes on terms used in this analysis 
The following are the primary measures used in this report:  

• Incidence—the number of new cases occurring over a given time period. Incidence data 
is scarce but is available for some specific diseases. For example, data from the Cystic 
Fibrosis Data Registry provides the number of people born with cystic fibrosis each year.  

• Prevalence—the number or proportion of the population with the disease at a given 
point in time. The main source of prevalence data is the Australian Bureau of Statistics’ 
2004–05 National Health Survey (NHS) and the 2004–05 National Aboriginal and Torres 
Strait Islander Health Survey.  

• General practice encounters—the number, proportion or rate of GP encounters. The 
primary source is the Bettering the Evaluation and Care of Health (BEACH) survey of 
general practice activity.  

• Hospitalisation—an episode of care in hospital for an admitted patient. The episode can 
be a total hospital stay (from admission to discharge, transfer or death), or a portion of a 
hospital stay beginning or ending in a change of care type. A separation is a process that 
takes place at the end of an episode of care, when the information about the episode is 
reported. It occurs when there is either a change to a different type of care, a discharge, a 
transfer to another hospital or death. Hospitalisations are usually shown over a specified 
time period, usually a financial year. The source in this publication is the AIHW’s 
National Hospital Morbidity Database. 

• Mortality—the number or rate of deaths that the disease causes over a specified time 
period, usually a calendar year. The source of mortality data is the AIHW National 
Mortality Database. 

• Health burden—is a measure of the total burden of the disease relative to other diseases. 
The measure used is the years of life lost due to premature death, coupled with the years 
of ‘healthy’ life lost due to disability. The source is The burden of disease and injury in 
Australia 2003 (AIHW: Begg et al. 2007). 

Rates are expressed as either ‘age-specific’ (where the rate is limited to a specific age group) 
or ‘age-standardised’ (a statistical modification of the rate to conform to a particular age 
distribution that minimises the effect of different age distributions in different populations).  

Information regarding some respiratory diseases is incomplete (Table 1.1). Also, changes in 
disease classification and measurement may affect the reliability of available information.   

For the reader requiring more detail, a collection of tables and a series of fact sheets are 
included as appendices to this document. The fact sheets highlight aspects of the 
hospitalisations and deaths associated with each disease.  
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Table 1.1: Data sources available for monitoring respiratory diseases in Australia  

  Measure and most common data source (exceptions footnoted) 

Condition  Incidence Prevalence 
(NHS to 

2004–05) 

GP 
encounters
(BEACH to 
2007–08) 

Hospitali
sations

(to 2006–
07) 

Disability 

SDAC 
2003 

Mortality 
(to 2006) 

Burden of 
disease 
(2003) 

Asthma  n.a.     (a)   

Hayfever  n.a.    n.a.  n.a. 

Chronic sinusitis  n.a.    n.a.  n.a. 

COPD   n.a.  (b)    (c)   

Influenza  n.a. n.a.  (d)   (e)  n.a. 

Pneumonia  n.a. n.a.  (a)   (e)  n.a. 

Bronchiectasis  n.a. n.a.  (a)  n.a.  n.a. 

Cystic fibrosis   (f)  (f)  (a)  n.a.   (a) 

Pneumoconiosis   (g)  (g)  (a)  n.a.  n.a. 

Sleep apnoea  n.a.  (h) ( a)  n.a.  n.a. 

(a) Not included in this report. 

(b) Based on estimates for emphysema and bronchitis. 

(c) Based on estimates for emphysema and bronchitis/bronchiolitis. 

(d)  Laboratory-confirmed cases of influenza reported to the National Notifiable Disease Surveillance (NNDS) also included in this report. 

(e) Influenza and pneumonia combined. 

(f) Australian Cystic Fibrosis Data Registry (ACFDR). 

(g) Approximation of incidence (new cases) based on National Occupational Health and Safety Commission data and Surveillance of Australian 
Workplace Based Respiratory Events (SABRE). 

(h) Sleep studies. 

n.a. not available or not applicable. 
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2. Respiratory disease risk and trigger 
factors 

A risk factor in this report is any factor that is believed to increase the risk of developing a 
health condition, including becoming sensitized to certain stimuli. They encompass 
environmental and inherent factors that cause the individual to develop a condition. This 
report also looks at trigger factors, which are factors that are believed to increase the severity 
of the disease or induce exacerbation in those who already have the condition. 

In many cases, there is considerable contention surrounding designation of risk and trigger 
factors. This is an evolving area of research with frequent new and often conflicting findings. 
The following analysis has taken an inclusive attitude to this situation. Risk and trigger 
factors have been listed where, in the authors’ judgment, the weight of evidence justifies it. 
The authors acknowledge that there is uncertainty and contention around the role of many 
of these factors. Table 2.1 identifies some of these risk and trigger factors, identifying those 
that are shared between conditions.  

Table 2.1: Risk factors for selected respiratory conditions 

Risk factors Asthma
Hay 
fever

Chronic 
sinusitis COPD

Pneu
monia

Bronchi
ectasis

Cystic 
fibrosis

Pneumoco
niosis

Sleep 
apnoea 

See 
section

Genetic susceptibility     (a)   2.1
Behavioural factors 2.2
   Tobacco smoking         2.2.1
   Alcohol     2.2.2
Indoor allergens and air pollutants 2.3
   House dust      2.3.1
   Combustion by-products     2.3.2
   Volatile organic compounds      2.3.3
Outdoor allergens and air pollutants 2.4
   Pollens      2.4.1
   Ambient air pollution      2.4.2

Occupational exposures     (a) 2.5
Dietary factors  2.6
Excess body weight   2.7
Medication   2.8
Infectious diseases     2.9

Trigger factors
Asthma

Hay 
fever

Chronic 
sinusitis COPD

Pneu
monia

Bronchi
ectasis

Cystic 
Fibrosis

Pneumoco
niosis

Sleep 
Apnoea 

See 
section

Behavioural factors 2.2
   Tobacco smoking             2.2.1
   Alcohol        2.2.2
   Exercise 
Indoor allergens and air pollutants 2.3
   House dust      2.3.1
   Combustion by-products     2.3.2
   Volatile organic compounds        2.3.3
Outdoor allergens and air pollutants 2.4
   Pollens      2.4.1
   Ambient air pollution            2.4.2
   The weather 

Occupational exposures         2.5
Dietary factors  2.6
Excess body weight    2.7
Medication   2.8
Infectious diseases        2.9  

(a) Thought to be the sole cause of the condition. 
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2.1 Genetic susceptibility 
Genetic factors often play a role in a person’s predisposition to a particular respiratory 
condition or degree of sensitivity to certain stimuli. The precise genetic links vary for each 
condition. 

2.1.1 Asthma 

Atopy is a key predisposing factor for asthma (Holt et al. 1999). Atopy is the propensity to 
produce abnormal amounts of Immunoglobulin E (IgE), antibodies that trigger powerful 
immune reactions in response to exposure to allergens. IgE is an antibody that triggers 
powerful immune reactions. Twin and family studies suggest that it is at least partly an 
inherited condition (Koeppen-Schomerus et al. 2001; Sandford et al. 1996). The child of two 
atopic parents has a 75% chance of being atopic, whereas if only one parent is atopic there is 
a 50% chance of being affected.  

It is estimated that up to 85% of people with asthma are atopic, while only a minority of 
atopic individuals (about 25–30%) develop asthma (Holt et al. 1999). It is not completely 
understood why some atopic individuals exposed to an allergen experience symptoms of 
asthma, while others exposed to the same allergen never develop asthma. 

2.1.2 Hayfever and chronic sinusitis 

The presence of certain genes may increase a person’s susceptibility to hayfever and sinusitis 
(Pinto et al. 2008; Brasch-Andersen et al. 2006). In particular, genes associated with allergy 
can influence susceptibility to these conditions (Brasch-Andersen et al. 2006).  

2.1.3 COPD 

Although the most important risk factor for COPD is tobacco smoking, only a fraction of 
smokers develop COPD. Multiple candidate genes have been implicated as a risk factor for 
COPD. The most widely recognised genetic risk factor for COPD is Alpha-1-antitrypsin 
deficiency (Chappell et al. 2006, Molfino 2004). Others include the MMP1 gene (Joos et al. 
2002) and the TGFB1 gene (Celedon et al. 2004).  

2.1.4 Cystic fibrosis 

Mutations in the CFTR (cystic fibrosis transmembrane conductance regulator) gene cause 
cystic fibrosis (Brice et al. 2007). 

2.1.5 Pneumoconiosis  

Genetic factors have been demonstrated to influence susceptibility to pneumoconiosis. 
Studies have illustrated that individuals with polymorphisms (genes in which distinct forms 
exist permanently together, controlled by switches which can produce one form or the other) 
that promote inflammation may be predisposed to the development of the disease (Ni et al. 
2009; Harding et al. 2004; Wang et al. 2008).  

http://ghr.nlm.nih.gov/gene=cftr�
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2.1.6 Sleep apnoea  

Genetic factors associated with craniofacial structure, body fat distribution, and neural 
control of the upper airway muscles all may contribute to developing sleep apnoea (Redline 
& Tishler 2000). 

2.2 Behavioural factors 
A number of behavioural factors may increase the risk of developing or exacerbating chronic 
respiratory diseases.  

2.2.1 Tobacco smoke 

Mainstream and environmental tobacco smoke 

Smokers directly inhale mainstream smoke. Within the smoke, the smoker is taking nicotine, 
tar, carbon monoxide, sulphur dioxide and nitrogen dioxide directly to crucial structures 
within the lungs.  

Environmental tobacco smoke (ETS) combines smoke exhaled by the smoker and smoke 
from the end of a burning cigarette. It contains the same components as mainstream smoke. 
Passive smoking has become the term commonly used when referring to the inhalation of 
ETS by non-smokers.  

Both active and passive smoking act as risk and trigger factors for respiratory conditions.  

Asthma  

The role of smoking in the onset of asthma is not clear. It has been suggested that adults who 
smoke are more sensitive to other agents known to induce asthma because they have higher 
levels of IgE. In general, smokers who have asthma tend to have more symptoms and worse 
asthma control (Siroux et al. 2000). However, based on the 2004–05 NHS, the proportion of 
asthmatics who smoke differs little from the proportion of non-asthmatics who smoke 
(ACAM 2008). In non-Indigenous Australians aged 18 years and above, 23.8% with current 
asthma smoked and 22.4% without current asthma smoked. Among Indigenous Australians 
aged 18 years and above, 48.4% with current asthma smoked and 46.4% without asthma 
reported being smokers (ACAM 2008).  

Exposure to ETS in childhood is a recognised risk and trigger factor for the development of 
asthma symptoms. In 2004–05, 39% of children aged 0–14 years with asthma lived with one 
or more cigarette smokers, slightly higher than the 36% of children without asthma who 
were similarly exposed (ACAM 2008). 

A study based in a remote region of Queensland found that 48% of Indigenous children with 
asthma were exposed to parental tobacco smoke (Chang et al. 2000). Another study in the 
ACT reported that 64% of Indigenous children were exposed to passive smoke, compared to 
32% of non-Indigenous children (Glasgow et al. 2003).   
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Hayfever and chronic sinusitis 

Smoking has been identified as a trigger factor for hayfever and sinusitis (Houser & Keen 
2009). Additionally, studies have shown an increased risk of hayfever in children of smoking 
mothers (California Environmental Protection Agency: Air Resources Board 2005). 

COPD 

About 75% to 85% of COPD cases are attributable to a history of tobacco smoking (Jiménez-
Ruiz et al. 2001) and Australia’s success in reducing tobacco smoking is reflected in a 
downward trend of deaths and hospitalisations from COPD (see Chapter 6 for more detail). 
In Indigenous Australians, however, the proportion of adults who reported being current 
smokers has not changed significantly over the past decade (Australian Health Ministers' 
Advisory Council 2008). In 2004–05, half of Indigenous Australians aged 18 years and over 
reported they were current smokers. This is twice the proportion of non-Indigenous 
Australians (ACAM 2008).  

COPD can develop in a non-smoker and there is evidence that passive smoking exposure 
increases the risk of developing COPD (Yin et al. 2007).   

Cystic fibrosis 

Smoking lessens the lung capacity in cystic fibrosis patients, whose lung function is already 
greatly compromised (Cystic Fibrosis Foundation 2009).  

ETS can also cause worsening of cystic fibrosis symptoms (California Environmental 
Protection Agency: Air Resources Board 2005). 

Pneumoconiosis  

Tobacco smoking is noted as a risk factor for worsening of pneumoconiosis symptoms 
(Welch & Haile 2009). 

Sleep apnoea  

Smoking can cause increases in sleep instability. Sleep instability may be further increased by 
overnight reductions in nicotine levels and by a ‘rebound effect’ in which the acute effects of 
nicotine that cause increased upper airway tone are reversed during overnight nicotine 
withdrawal (Young et al. 2004).  

Wetter et al. found that current smokers were three times more likely to have SA than those 
who had never smoked but former smokers were no more likely to have the disorder than 
never-smokers (Wetter et al. 1994).  

Pneumonia 

Both passive and active smoking increases the risk of developing pneumonia. Possible 
explanations for the increased risk of infection include increased bacterial adherence, 
decrease of lung and nasal clearance, and changes in the immune response (Trosini-Desert et 
al. 2004).   
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2.2.2 Alcohol  

Asthma and hayfever 

Alcoholic drinks are capable of triggering allergic responses, including hayfever and asthma. 
This may be due to sensitivities to specific components in alcoholic beverages, such as the 
sulfite additives in wine (Vally & Thompson 2003).   

Sleep apnoea  

Alcohol has been demonstrated to increase nasal and pharyngeal resistance in subjects who 
are awake. Experiments in which patients were given a defined quantity of alcohol prior to 
bedtime have demonstrated increased resistance and greater levels of nasal pressure from 
CPAP devices needed to prevent apnoeas (Young et al. 2002a).  

Pneumonia  

There is increasing evidence that alcohol misuse causes several conditions in the respiratory 
system that amplify the risk of serious pneumonia (Sisson et al. 2005). The altering of normal 
respiratory functions includes: 

• increased colonisation of the airways by infectious organisms 

• blunted cough and gag reflexes that are a protective mechanisms against infectious 
organisms reaching deeper into the respiratory system 

• decreased mucociliary clearance (see Box 2.1) 

• impaired alveolar macrophage (see Box 2.1) and functioning of epithelial cells (the cells 
that line internal surfaces of the lung) (Joshi & Guidot 2007). 

Box 2.1: Mucociliary clearance and alveolar macrophages  

Mucociliary clearance 

Mucociliary clearance is the coordinated rapid, rhythmic beating of cilia (small hair-like 
projections that line portions of the airway), that propels mucus and particles trapped in the 
mucus away from the lung. 

Alveolar macrophages 

Alveolar macrophages are cells within the tissues of the lung, originating from specific 
white blood cells. They engulf and digest invading micro-organisms and debris. They also 
stimulate the immune system to respond to the invading micro-organisms. 

 

2.2.3 Exercise 

Asthma  

Physical exertion involved in exercising is a common trigger of acute episodes of asthma. 
The exact mechanism involved in exercise-induced asthma is not fully known, although it is 
believed that heat exchange and/or moisture loss are involved (Lacroix 1999). That is, the 
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drying and/or cooling of the airways leads to changes in the airway mucosa, limitation of 
the airflow and possibly the release of inflammatory mediators. 

2.3 Indoor allergens and air pollutants 
A dwelling’s internal environment is unique, depending on its location, age, design, 
constituent and content materials and the number and activities of the inhabitants. Each 
dwelling contains pollutants that, to varying degrees, may act as allergens, irritants or toxins 
(Spengler et al. 1994). Major indoor air pollutants include house dust (dust mites, pet dander, 
cockroaches, fungi and bacteria), combustion by-products (nitrogen and sulphur compounds 
and fine inhalable particles) and volatile organic compounds (for example, formaldehyde) 
(Ostro et al. 1994).  

2.3.1 House dust 

House dust contains numerous organic and inorganic compounds, including hair, smoke, 
dirt, fibres, mould spores, pollen grains, insects, mites, mammalian danders (small scales 
from the skin or hair) and the secreta (for example, saliva) and excreta (for example, faeces) 
of insects, mites and pets.  

Asthma and hayfever 

A number of house dust constituents act as allergens for asthma and hay fever: 

• The most likely sources of dust-induced allergy are the bodies, secreta and excreta of 
house dust mites. Allergy to house dust mite allergen is a common risk factor for asthma 
in Australia, particularly when the exposure occurs at an early age (Rutherford & 
Eigeland 2000).  

• The secreta, excreta and dander of domestic pets are allergens that can trigger asthma 
and hayfever in sensitised people. Cat allergen is widely regarded as a particularly 
strong allergen (Ostro et al. 1994). Sebum, which is deposited on the skin or fur from the 
sebaceous glands, causes the allergy. The sebaceous glands are found under the skin of 
mammals in fur or hair covered areas. Sebum acts to protect and waterproof skin and 
hair. 

• Cockroach allergen exposure is a predisposing and triggering factor for asthma. 
Exposure to high levels of cockroach allergen has been shown to increase the risk of 
sensitisation to cockroaches (Sporik et al. 1999) and the development of asthma (Arruda 
et al. 2001). 

• Fungi, such as moulds and yeasts, are potential indoor airborne allergens. Cladosporium 
and Penicillium are fungi that have been associated with exacerbation of asthma 
(Dharmage et al. 2001).  
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2.3.2 Combustion by-products 

Inhalable particles are produced from cooking and heating activities in the home. Cooking 
and heating also produce gases, such as sulphur dioxide (SO2) and nitrogen dioxide (NO2) 
(Katsouyanni 2003; Australian State of the Environment Committee 2001; Denison et al. 
2001). 

Asthma  

Exposure to these pollutants can irritate the airways, triggering asthma episodes 
(Katsouyanni 2003).  

2.3.3 Volatile organic compounds 

Volatile organic compounds (VOCs) are organic chemical compounds that have high enough 
vapor pressures under normal conditions to significantly vaporise and enter the atmosphere. 
Products that emit VOCs include paint, paint strippers, cleaning supplies, pesticides, glues 
and adhesives, building materials and furnishings (Samet et al. 1989).  

Asthma 

Once sensitised, individuals can respond to very low concentrations of VOCs (Arif & Shah 
2007). Formaldehyde is a common VOC that has many uses and is found commonly in 
building materials, furnishings and fabrics. Airborne formaldehyde irritates the upper and 
lower respiratory tract, causing symptoms that are usually temporary but may be associated 
with hypersensitivity and asthma exacerbation (Golding & Christensen 2000).  

COPD 

VOCs have been linked with exacerbating COPD (World Health Organization (WHO) 2007).  

Chronic sinusitis and hayfever 

Chronic sinusitis and hayfever can be worsened by indoor irritants, such as VOCs 
(Jedrychowski & Flak 1998; Kunzli et al. 2000; Katsouyanni 2003; Newman 2008). 

Pneumonia 

A history of regular exposure to fumes from solvents, paints, or petrol at home is associated 
with a greater risk of pneumonia hospitalisation (Loeb et al. 2009).   

2.4 Outdoor allergens and air pollutants 
Many of the allergens and irritants encountered indoors—such as moulds, sulphur dioxide, 
nitrogen dioxide and inhalable particles—are also present outdoors. The relative 
concentrations of these pollutants depend on many factors, including the weather, pollution 
source and human activities while outdoors. In the case of inhalable particles, the pollution 
source also influences the size and chemical constitution of the particles. Other allergens, 
such as pollen, are most likely encountered outdoors.  

http://en.wikipedia.org/wiki/Organic_chemicals�
http://en.wikipedia.org/wiki/Vapor_pressure�
http://en.wikipedia.org/wiki/Vaporize�
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2.4.1 Pollens 

Pollen is the term commonly applied to the microspores of seed-producing plants. 

Asthma and hayfever 

Pollen from trees, grasses and weeds can trigger episodes of hayfever and asthma (Gilmour 
et al. 2006).  

Box 2.2: Perennial and seasonal hayfever 

Hayfever that occurs year-round, usually due to exposure to allergens, such as dust mites 
and pet dander, is referred to as perennial allergic rhinitis. Seasonal allergic rhinitis is 
allergic rhinitis that occurs as a response to the seasonal release of particular types of pollen. 
In Australia, most seasonal allergic rhinitis occurs in spring and early summer. In spring, 
most allergic rhinitis is due to imported exotic grasses, such as perennial ryegrass and 
couch (Bermuda) grass, rather than to native plants. 

2.4.2 Ambient air pollution 

Ambient outdoor air pollution consists of a broad range of chemical compounds, as well as 
coarse and fine inhalable particles.  

The fine particles originate from combustion sources, such as motor vehicle exhaust, smoke 
from bushfires and home heating, and emissions from industry. Diesel engines in particular 
are a major source of fine-particle pollution.  

Larger particles include wind-blown dust and emissions from mining activities (Australian 
State of the Environment Committee 2001).  

Ozone (O3) is a major component of photochemical smog. It is a secondary pollutant that is 
formed by the reactions of ultraviolet sunlight and primary pollutants, such as NO2 and 
VOCs (Australian State of the Environment Committee 2001). 

Asthma and COPD 

Studies have shown a relationship between outdoor ambient air pollution and increasing 
asthma and COPD episodes (Denison et al. 2001; Morgan et al. 1998).  

Hayfever and sinusitis 

An association between poorer air quality (increased carbon monoxide, nitrous dioxide, 
sulfur dioxide, and particulate matter) and worsening of hayfever and sinusitis has been 
found in some studies (Bhattacharyya 2009; Krämer et al. 2000). 

Bronchiectasis and pneumoconiosis 

High levels of indoor and outdoor pollutants adversely affect lung function and worsen the 
symptoms of bronchiectasis and pneumoconiosis (Newman 2008).  
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Cystic fibrosis 

Exposure to particulate air pollution has been associated with an increased risk of pulmonary 
exacerbations and a decline in lung function in cystic fibrosis patients (Goss  et al. 2004; 
Rosenstein 2008). 

Pneumonia  

There is evidence to suggest that higher levels of ambient air pollutants increase the risk of 
hospital admissions for pneumonia (Chiu et al. 2009).  

2.4.3 The weather 

Asthma  

The weather can exert an important effect by exacerbating and prolonging periods of air 
pollution.  

Thunderstorm asthma is a phenomenon whereby asthma exacerbations follow severe storms. 
One theory is that moisture causes pollen grains to break apart and release inhalable starch 
granules, that may lead to an allergic response in sensitised individuals. Another explanation 
is that pollen and other inhalable allergens are carried ahead of thunderstorms by gusting 
winds caused by the outflow of cold air from the storm (Marks et al. 2001).  

2.5 Occupational exposures 

2.5.1 Asthma 

About 9–15% of new cases of adult asthma can be attributed to exposures at work 
(Kogevinas et al. 2007). This type of asthma is often referred to as occupational asthma. The 
actual proportion of people in Australia who have occupational asthma is unknown but is 
likely to vary across the country due to differing work conditions and contexts.  

Workplace exposure may aggravate the symptoms of people with pre-existing asthma. There 
are 300 to 400 substances found in the workplace that can contribute to the onset or 
exacerbation of asthma. It may occur in direct response to an irritant, such as fumes, 
vapours, gases, biological enzymes, dusts and fibres, or it may be due to long-term 
sensitisation to substances such as aldehydes, animal proteins, latex and dust from woods 
(Lombardo & Balmes 2000).  

2.5.2 Hay fever and chronic sinusitis 

Occupational exposure has been associated with an increased risk of new-onset allergic 
rhinitis in adults and aggravating current allergic rhinitis (Radon et al. 2008; Castano & 
Theriault 2006). These irritants may be in different forms (for example, fumes, dust, vapours 
and gases) and of different types (for example,. chlorine, ammonia, glutaraldehyde and 
wood dust) (Castano & Theriault 2006). 
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Cases have also been reported of sinusitis worsening due to exposure to irritants, such as 
pharmaceuticals and acrylates in the workplace (Savonius et al. 2006). 

2.5.3 COPD  

Occupational exposure to inhaled irritants can cause an accelerated rate of decline in lung 
function in patients who already have COPD. Some of the occupations where workers are 
susceptible to exposures include plastic, textile, rubber, leather and food product 
manufacturing, transportation, automotive repair, agriculture, construction, cleaning, 
hairdressing, the armed forces and health care (Buist et al. 2007; Mannino & Buist 2007; 
Mannino et al. 2001). 

2.5.4 Pneumoconiosis  

Pneumoconiosis is predominately caused by prolonged exposure to large amounts of dust in 
the workplace. The causal agent/s, if known, allow differentiation of pneumoconiosis into a 
number of types. These include coal workers’ pneumoconiosis, asbestosis, silicosis, hard 
metal lung disease, mixed dust, graphitosis, berylliosis and talcosis (Smith & Leggat 2006; 
Yucesoy & Luster 2007; Chong et al. 2006).   

2.5.5 Bronchiectasis 

Inhaling toxic substances that injure the airways, such as noxious fumes, gases, and injurious 
dust (for example, silica and coal dust) can cause or worsen bronchiectasis (Kilburn 1984).  

2.5.6 Pneumonia 

Exposure to gases, fumes, or chemicals at work increases the risk of pneumonia 
hospitalisations (Loeb et al. 2009).  

2.6 Dietary factors 

2.6.1 Asthma  

Asthma symptoms can result from intolerance to chemicals added to food, such as sulfites 
(added to foods such as wine and sauces as a preservative) (National Asthma Council 
Australia 2006).  

Low levels of antioxidant vitamins, omega-3 fatty acids and magnesium are thought to play 
a role in the inflammatory reactions and airway hyperconstriction characteristic of asthma. 
High consumption of omega-6 oils, processed foods and salt may also play roles (Romieu et 
al. 2002). 

Salicylates, made in all plants to fend off soil bacteria and pests, are also implicated.  

The evidence for monosodium glutamate (MSG) and tartrazine, implicated as a trigger for 
asthma, is inconclusive (Food Standards Australia and New Zealand, 2003). 
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2.7 Excess body weight 

2.7.1 Asthma 

Epidemiological studies have linked obesity with the development and severity of asthma, 
both in children and adults (Warner 2009;  Sin & Sutherland 2008). However, it remains 
uncertain whether this relationship is causal or based on a common pre-existing cause (Sin & 
Sutherland 2008). 

2.7.2 COPD 

For people with COPD, obesity may increase the severity of the disease (Watson et al. 2006).  

2.7.3 Sleep apnoea 

Excess body weight is thought to affect breathing through changing upper airway structure 
and function. Several studies have looked at the effect of weight loss on the severity of SA 
and found that weight loss reduces the number of respiratory disturbances in patients 
(Young et al. 2002a; Peppard et al. 2000a; Tishler et al. 2003; Yee et al. 2007). In addition, 
studies looking at weight gain have found that even moderate increases in weight increase 
the risk of obstructive SA (Newman 2008; Pack 2006).  

2.8 Medication 

2.8.1 Asthma and hayfever  

Some pharmaceuticals, as well as complementary and alternative medicines, can cause 
allergic reaction, chemical intolerance or an adverse pharmacological reaction leading to 
asthma symptoms. For example, both royal jelly and echinacea have been linked to allergy-
induced asthma (Leung et al. 1997; Mullins & Heddle 2002). 

The beta blockers, used in the prevention of heart arrhythmias and attack, are a 
pharmacological trigger of bronchoconstriction in people with asthma.  

Aspirin has been reported to induce allergic rhinitis and asthma, known as aspirin-sensitive 
asthma/rhinitis (Swierczynska et al. 2003; Morwood et al. 2005).  

2.9 Infectious diseases 
People with chronic respiratory conditions who contract a respiratory infection are at a 
higher risk of adverse health outcomes. Infection increases the risk of hospitalisations across 
all age groups and death in older age groups.  
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2.9.1 Asthma and COPD  

Specific organisms have been implicated in causing asthma and COPD exacerbations, to a 
lesser or greater degree in different age groups.  

The most common exacerbating infections are (Singh & Busse 2006): 

Influenza: people with asthma and COPD are at high risk of complications from influenza. 
(For more information on influenza and its relationship with asthma and COPD, refer to 
Chapter 7). 

Respiratory syncytial virus (RSV): a cause of lower respiratory tract infection in patients of 
all ages but most prominently in infancy and childhood (Arruda et al. 2007). 

It is the severity of the lower airway injury induced by RSV, such as the development of 
bronchiolitis, that is thought to influence the emergence of asthma (Lemanske 2003). 

Rhinoviruses: the primary cause of the common cold and the most common precipitator of 
acute asthma in children from 2 years of age (European Respiratory Society and European 
Lung Foundation 2003). 

Mycoplasmas: a genus of bacteria characterised by a lack of a cell wall. Without a cell wall, 
many common antibiotics that target cell wall synthesis do not affect them.  

Chlamydia pneumoniae: bacteria that causes a variety of respiratory tract illnesses, including 
sore throat, sinusitis, acute bronchitis, and pneumonia. 

Asthma and COPD exacerbations rise and fall along with seasonal patterns of respiratory 
infections. Consistent with this seasonality, older Australians face an increased risk of 
hospitalisation and death later in winter (ACAM 2008). The relationship between respiratory 
infections, asthma and COPD is further discussed in chapters 6 and 7.  

2.9.2 Bronchiectasis and pneumoconiosis 

Respiratory infections, including bacterial, viral and fungal infections, are noted as possible 
causes of bronchiectasis (Morrissey & Evans 2003). 

Infection can also lead to a further loss of functioning lung tissue in bronchiectasis or 
pneumoconiosis patients (McGuinness & Naidich 2002; Donaldson et al. 2008). 

2.9.3 Sinusitis and hayfever  

Viral respiratory infections may affect the paranasal sinuses, predisposing infected 
individuals to the development of subsequent acute bacterial sinusitis (Osur 2002).  

Non-allergic rhinitis is usually the result of upper respiratory infection, such as streptococcal, 
pneumococcal, and staphylococcal infections (Meltzer et al. 2008; Effat & Madany 2009; 
Desrosiers 2009; Brouard et al. 2009).  

Allergic rhinitis symptoms may worsen with viral or bacterial infections (Meltzer et al. 2008; 
Desrosiers 2009). Additionally, fungal allergies are considered risk factors for rhinitis (Slavin 
et al. 2005). 
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2.9.4 Cystic fibrosis 

Respiratory infections can severely complicate the symptoms in cystic fibrosis patients. The 
principal cause of death in patients with cystic fibrosis is infection by Pseudomonas aeruginosa 
bacteria (Drenkard & Ausubel 2002).  
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3. Asthma  

Asthma is a chronic disease marked by episodes of wheezing, chest tightness and shortness 
of breath. These symptoms are associated with widespread narrowing of the airways within 
the lungs and obstruction of airflow. Symptoms are usually reversible, either spontaneously 
or with treatment. 

The severity of asthma ranges from mild, intermittent symptoms, causing few problems for 
the individual, to severe and persistent wheezing and shortness of breath. It severely impairs 
quality of life and may be life-threatening.  

Asthma is not a major cause of death, with only about 400 deaths in Australia in 2006. 
Nevertheless, the disease causes particular problems in children, for whom it is a frequent 
reason for medication, visits to GPs, admission to hospitals and emergency departments. 
Older people, in whom the disease often overlaps with COPD, also suffer considerably from 
asthma. For these reasons, asthma is a substantial contributor to health care expenditure in 
Australia (more detailed analysis of health care expenditure can be found in Appendix B).  

About 50% of asthma cases develop in early childhood (Flattery et al. 2006). Some young 
children with mild and occasional episodes of wheezing or cough, particularly those who do 
not have allergies, have a self-limiting disease that resolves in later childhood. For some of 
the people who develop asthma in adulthood, the disease can be attributed to exposure to 
specific substances in the workplace. Evidence from overseas suggests that the proportion 
may be between 9 and 15% (Kogevinas et al. 2007).  

The underlying problem in asthma is chronic inflammation of the airways, associated with 
sensitivity (hyperresponsiveness) to allergens and irritants. When stimulated, the airways 
tend to overreact by narrowing too easily and too much. This contraction of smooth muscles 
in the airways, along with the release of secretions or fluid (oedema) from the airway walls, 
results in narrowed airways and reduced airflow to the lungs. 

This chapter provides key statistics relating to asthma in Australia. A more detailed 
discussion of the disease can be found in the national asthma monitoring report Asthma in 
Australia 2008 (ACAM 2008). 

3.1 General epidemiology 

3.1.1 Prevalence  

Australia has a high prevalence of asthma compared with other countries (ACAM 2008). The 
best source of national prevalence estimates are the National Health Surveys (NHS).  

A number of state-based surveys to identify people with asthma have also been conducted 
over the past decade. Studies vary in the type of questions asked and the size and selection 
of the sample, making it difficult to compare findings.  

The 2004–05 NHS asked respondents if they had ever been told by a doctor or nurse they had 
asthma and, if so, whether or not they still had asthma. Results suggest that the prevalence of 
asthma in Australia rose from 7.8% in 1989–90 to slightly over 11% in 1995 and 2001 (11.1% 
and 11.6% respectively) and fell to 10.2% in 2004–05.  
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Age-specific prevalence rates for asthma in 2004–05 were highest in those aged less than 25 
years (Figure 3.1). This included 12% of children aged less than 15 years. 

Over all ages, asthma was slightly more prevalent in females (11.5%, 95% confidence interval 
(CI): 10.8–12.2) than in males (9%, 95% CI: 8.3–9.5). However, among those aged under 15 
years, the prevalence was higher among boys than girls. This was most marked in the 10–14 
years age group. 

Indigenous Australians and other specific population groups 

The National Aboriginal and Torres Strait Islander Health Survey indicated that 16.5%(95% 
CI: 14.9–18.1) of Indigenous Australians had asthma in 2004–05 (ABS 2006b). This was 
substantially higher than the prevalence for non-Indigenous Australians (10.2%, 95% CI: 9.7–
10.7).  

In particular, the prevalence was higher among Aboriginal and Torres Strait Islander females 
(19.9%, 95% CI: 17.8–22.0) than among non-Indigenous females (11.4%, 95% CI: 10.7–12.1) 
(ACAM 2008). For females aged 35 years or over, the difference in prevalence was even 
greater (22% versus 11%). 

People from non-English-speaking backgrounds had a lower prevalence of asthma than 
those from English-speaking backgrounds. Asthma was considerably less prevalent among 
people who spoke a language other than English at home (4.3%) than among people who 
spoke English at home (10.4%)(ACAM 2008). 

Some researchers (for example, Aligne et al. 2000) suggest that these differences in 
prevalence do not necessarily point to asthma being an ethnically linked genetic disease. 
Rather, the differences may be associated with socioeconomic factors and varying exposure 
to environmental factors, such as dust, tobacco smoke and diet.  
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Note: See Appendix A, Table A3.1 for source data. 

Source: AIHW analysis of ABS 2004–05 National Health Survey CURF. 

Figure 3.1. Prevalence of asthma by age and sex, 2004–05 
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3.1.2 Mortality 

Asthma is not a common cause of death in Australia. In 2006, asthma was identified as the 
underlying cause of 402 deaths (139 males and 263 females). Preliminary data identifies a 
lower number; 371 deaths (126 males and 245 females) during 2007, but this may change 
when final data become available. 

Box 3.1: Types of causes of death 

An underlying cause of death is the condition that is believed to have initiated the train of 
events leading to death. 

Associated cause(s) of death are all the other causes of death listed on the death certificate. 
These include the last stated cause before death, causes leading up to this final cause and 
any other causes considered contributory to the death. 

Despite high prevalence and hospital use in the younger age groups, deaths attributed to 
asthma increase with age, with very few deaths in childhood. The death rate among children 
aged 0–14 years was less than 1.0 death per 100,000 population in 2006. The rate remained 
low for those in early and middle adult life but was markedly higher in those over 79 years, 
peaking at 44 deaths per 100,000 persons in the 85 years and over age group.  

The presence of comorbidities, such as COPD, often complicates deaths from asthma among 
older people. The similarity in symptoms can make attributing the actual cause of death 
problematic. For this reason, Fact sheet 2 in Appendix C includes the proportion of deaths 
among those aged 5–34 years, in whom the attribution of death to asthma is more certain 
(ACAM 2008). Nevertheless, in 2006, those whose underlying cause of death was attributed 
to asthma died, on average, about 5 years younger than those whose underlying cause of 
death was COPD.  

In addition to the 402 deaths in 2006 where asthma was registered as the underlying cause, 
asthma was registered 853 times as an associated cause. 

In terms of trends, between 1979 and 2006 the asthma death rate peaked at just over 5 deaths 
per 100,000 persons in 1985 (Figure 3.2). Since 1989, the death rate has decreased to fewer 
than 2 deaths per 100,000 persons.  
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Notes 

1. See Appendix A, Table A3.2 for source data.  

2. The deaths have been coded to reflect the underlying cause of death—that is ‘the disease or injury which initiated the train of events leading 
directly to death or the circumstances of the accident or violence which produced the fatal injury’ (WHO, International Classification of Diseases, 
1977). 

3. Asthma classified according to International Classification of Diseases, 9th revision (ICD-9) codes 493 and 10th revision (ICD-10) codes J45 
and J46. The comparability factor to adjust 1979–1996 data for asthma to post-1997 standards is 0.75. 

4. Age standardised to the 2001 Australian population. 

Source: Australian Institute of Health and Welfare (AIHW) 2009 GRIM (General Record of Incidence of Mortality) Books. AIHW: Canberra. 

Figure 3.2. Trends in asthma deaths by sex, 1979–2006 

3.2 Health service impacts 

3.2.1 GP encounters 

The BEACH survey of GP activity indicates that asthma was managed in 2.2% of GP 
encounters in 2007–08; this is consistent with the continuous decline from 3.2% in 1999–00. 
The survey also found that asthma represented 4.1% of chronic problems managed in 
general practice in 2007–08. About 17% of encounters for asthma in 2007–08 represented new 
problems to the patient (AIHW: Britt et al. 2008). 

The decline in the rate at which asthma is managed in general practice may be due to 
decreased prevalence but there may be other factors. These include decreased severity, 
improved asthma control and self-management, changes in diagnosis and accessibility of 
GPs. The relative effects of these factors remains unknown. GP encounters, emergency 
department visits and hospital admissions are all following the same pattern of decline 
though (ACAM 2008). This indicates that whatever is causing the decline in prevalence is 
probably affecting each of these measures.  
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3.2.2 Hospitalisations 

In people with asthma, severe exacerbations or increased symptoms sometimes result in 
admission to hospital. In very young children (0–4 years) and in adults aged over 50 years, 
other breathing disorders may be difficult to distinguish from asthma. For this reason, 
hospital separation data (see 1.6—Hospitalisation) in these age ranges should be treated with 
caution.  

Asthma was the principal diagnosis for 36,588 hospitalisations in 2006–07 (0.5% of all 
separations). Asthma accounted for about 11.1% of hospitalisations for all diseases of the 
respiratory system.  

The average length of stay was 2.2 days, down from 2.7 days in 1998–99, continuing a steady 
downward trend. 

Fact sheet 1 in Appendix C highlights aspects of hospitalisations for asthma in 1998–99, 
2004–05, and in 2006–07. In contrast to a rise in COPD separations over the 1998–99 to  
2006–07 period, the number of separations for asthma has decreased, although in the last 4 
years the rate of decline has slowed (Figure 3.3). Appendix A provides detailed data showing 
the number of separations with a principal diagnosis of asthma, as well as age-specific and 
age-standardised rates for separations since 2001–02, by sex. 
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Notes 

1.  See Appendix A, Table A3.3 for source data.  

2.  Asthma classified according to International Classification of Diseases, 9th revision (ICD9) codes 493 and 10th revision 
(ICD-10) codes J45 and J46.   

3.  Age standardised to the 2001 Australian population. 

Source: AIHW National Hospital Morbidity Database. 

Figure 3.3. Trends in asthma hospitalisations by sex, 1998–99 to 2006–07 
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Asthma is one of the most frequent reasons for hospitalisations among children aged 0–4 
years, especially boys. The hospital separation rate for asthma in early childhood (0–4 years) 
fell to 1,212 per 100,000 boys and 676 per 100,000 girls in 2002–03. These rates then climbed to 
1,364 and 781 respectively in 2005–06. Between 2005–06 and 2006–07 the rates have fallen 
slightly to 1,269 per 100,000 boys and 734 per 100,000 girls.  

3.3 Comorbidities and complicating factors 
Asthma often co-occurs with other allergic and respiratory conditions. Allergic conditions 
such as eczema, sinusitis and hayfever, commonly coexist with asthma. Their presence can 
also influence the management of the disease.  

COPD commonly coexists in older people with asthma but it is often difficult to separate the 
effects of the two diseases. 

According to studies in the United States, about 75% of adults with asthma have 
gastroesophageal reflux (GORD)(Khoshoo et al. 2003).  

Estimates from the BEACH GP survey are that about 9% of the Australian population suffers 
from GORD (Knox et al. 2008).  

Several studies show that, in both children and adults with asthma, significant improvement 
can be achieved following anti-GORD treatment (Khoshoo et al. 2003).  

3.3.1 Side effects of asthma medications 

Corticosteroids taken for long periods can produce side effects. A small minority of people 
with severe asthma need to take corticosteroids for a long period of time (months or years). 
The side effects include increased risk of osteoporosis, complications of the adrenal gland, 
bruising and skin thinning, cataracts and glaucoma, and sore throat (Roland et al. 2004). 

3.3.2 The relationship between hayfever (allergic rhinitis), chronic 
sinusitis and asthma 

Asthma and hayfever frequently occur together. The presence of hayfever often precedes the 
development of asthma (Thomsen et al. 2005). There is also evidence that, in a patient who 
has asthma and hayfever, the asthma symptoms are more difficult to control than in an 
asthma patient without hayfever (van den Berge et al. 2002). 

Asthma and hayfever share causative agents, are often found together and share contiguous 
affected membranes. Consequently, some authors have suggested that asthma and hayfever 
should be regarded as one disease affecting the entire airway (Jeffery & Haahtela 2006). The 
commonalities between the diseases suggest that they have a common genetic background 
(Roland et al. 2004). It has been suggested that therapy should treat inflammation that is 
common to both. The National Asthma Council Australia recommends that hayfever 
management should be an integral part of the asthma management plan. 

Chronic sinusitis is a third member of this closely related trio of diseases. The evidence that 
links asthma and hayfever is similar for asthma and chronic sinusitis (Borish 2002; Lion et al. 
2003). 
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Figure 3.4 illustrates the integral relationship between asthma, hayfever and chronic 
sinusitis, using estimates from the Australian National Health Survey. In 2004–05 there were 
about 2 million Australians with asthma, 3.2 million with hayfever and 1.8 million with 
chronic sinusitis. However, about 700,000 persons had both asthma and hayfever; 400,000 
had both asthma and chronic sinusitis; 800,000 had both hayfever and chronic sinusitis; 
while about 300,000 had the three conditions. 

 
Note: The areas of the components are not to scale. 

Source: AIHW analysis of ABS 2004–05 National Health Survey CURF. 

Figure 3.4: Australian population with asthma, hayfever and chronic sinusitis (millions (m)) 

Asthma, hayfever and sinusitis are linked to the structure in the respiratory system where 
the inflammation occurs. In the bronchioles and trachea, it is the reaction of smooth muscle 
and the resulting thickening of the wall that characterises the hypersensitivity of asthma. In 
the nose, it is the prolific blood supply and resulting sensitivity that leads to the symptoms of 
hayfever. The inflammation of sinusitis manifests itself as a blocking of normal drainage 
from the fixed, bony, sinus spaces (Box 5.1).  
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4. Hayfever (allergic rhinitis) 

Hayfever, clinically referred to as allergic rhinitis, is an allergic inflammation of the 
membranes lining the upper airways (particularly the nose), resulting from contact with 
allergens. Common allergens include airborne particles of dust, pet dander and pollens. The 
symptoms include runny nose, nasal obstruction, nasal itching and sneezing. The eyes are 
also commonly involved in the symptoms. The throat can be affected either directly by an 
allergic response or by irritation by drainage from the nasal passages.  

Hayfever is a global health problem and extremely common. Australia has a particularly 
high prevalence, as do New Zealand and the United Kingdom (Bousquet et al. 2001).  

Although hayfever is not usually a severe disease, it can significantly affect the life of 
patients, including performance at school and work. 

4.1 General epidemiology 

4.1.1 Prevalence 

Based on self-reports in the National Health Survey (NHS), about 3.2 million people (16.1% 
of the population) had hayfever as a long-term condition in 2004–05. Hayfever was slightly 
more common among females (17.2%) than males (15.0%). In males it was most common 
among those aged 35–39 years, whereas in females it was most common in those aged 20–24 
years (Figure 4.1). 
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Note: See Appendix A, Table A4.1 for source data. 

Source: AIHW analysis of ABS 2004–05 National Health Survey CURF. 

 Figure 4.1: Prevalence of hayfever, by age and sex, 2004–05 
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4.1.2 Mortality 

Less than 10 deaths are attributed to hayfever in Australia each year. 

4.2 Health service impacts 
In contrast to its high prevalence, hayfever is not a common problem encountered in general 
practice—it was managed in less than 1% of GP encounters in 2007–08 (AIHW: Britt et al. 
2008). In the 1999–2000 survey of general practice, about one-third of people with hayfever 
were using medication for their condition and about half of those using medication were 
using intranasal corticosteroid (AIHW: Britt et al. 2007b). 
As there is significant overlap between hayfever and sinusitis in terms of how they are 
managed in hospital, the hospital impacts for hayfever are described in Chapter 5 jointly 
with chronic sinusitis. The comorbidities of hayfever are described in section 3.3.2.  
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5. Chronic sinusitis 

Chronic sinusitis is the inflammation of the lining of one or more of the sinuses (Box 5.1). It 
occurs when the normal draining of the sinuses is obstructed by swelling of the nasal mucus 
membrane, excessive mucus production or an anatomical abnormality (Durand et al. 1998). 
The obstruction can lead to bacterial infection and further inflammation of the mucus 
membranes within the sinuses. 

Box 5.1: The sinuses 

The sinuses are air-filled spaces within the bones around the nose. They produce mucus 
that picks up dust particles, bacteria and other air pollutants as it flows through the spaces 
and into the nasal cavity. The flow continues to the throat, aided by the action of cilia, 
where it is swallowed. Ultimately stomach acids destroy the trapped pollutants.  

Typical symptoms of chronic sinusitis include pressure-like pain on the forehead, temples, 
cheeks, nose or around the eyes; difficulty breathing through the nose; abnormal nasal 
drainage (thick yellow or yellow-green); and reduced sense of smell or taste. Having too 
much or too little air in the sinuses or the swelling of the mucus membranes themselves 
causes the pain associated with this disorder. People with chronic sinusitis often have stable, 
minor symptoms interspersed with episodes of acute sinusitis (Durand et al. 1998).  

Sinusitis can be classified according to the duration or frequency of the signs and symptoms. 
For example, acute sinusitis lasts for less than 4 weeks; subacute sinusitis lasts for 4 to 8 
weeks; chronic sinusitis lasts for more than 8 weeks; and recurrent sinusitis involves 3 or 
more episodes within a year (Slavin et al. 2005). Many simply define chronic sinusitis as 
sinusitis that recurs frequently or lasts for a prolonged period of time (such as 3 months or 
more). 

5.1 General epidemiology 

5.1.1 Prevalence 

Based on self-reports in the National Health Survey, 9.2% of the population (about 1.8 
million people) had chronic sinusitis in 2004–05 (down from 10.5% in 2001). This makes 
chronic sinusitis one of the most frequently reported health conditions in Australia, 
comparable to asthma. The prevalence was higher among females (10.9%) than males (7.5%). 
In males, it was most common in those aged 55–59 and almost as common in those aged  
75–79. In females, it was most common in those aged 70–74 (Figure 5.1). 
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5.1.2 Mortality 

Less than 10 deaths are attributed to chronic sinusitis in Australia each year. 

5.2 Health service impacts 

5.2.1 General practice 

In general practice, management of sinusitis includes both chronic and acute sinusitis. 
According to the survey of GP activity, sinusitis was managed in 1.2% of GP encounters in 
2007–08 (AIHW: Britt et al. 2008). This rate has changed little since 1999–00.  

About 70% of encounters where sinusitis was managed in 2006–07 represented new 
problems to the patient.  

5.2.2 Hospitalisations and procedures 

For hospital analysis hayfever and chronic sinusitis have been included jointly. This reflects 
the significant overlap in how the conditions are managed in the hospital setting.  

In 2006–07, hayfever or chronic sinusitis was the principal diagnosis for 11,117 
hospitalisations, with an average length of stay of 1.3 days. Hospital separation rates for 
hayfever and chronic sinusitis increase with age until 60–64 years, after which the rates fall 
progressively. 
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Note: See Appendix A, Table A5.1 for source data. 

Source: AIHW analysis of ABS 2004–05 National Health Survey CURF. 

 Figure 5.1: Prevalence of chronic sinusitis, by age and sex, 2004–05 
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Intranasal maxillary antrostomy, performed 7,535 times in 2006–07, was the most common 
procedure performed on those with a principal diagnosis of hayfever or chronic sinusitis. It 
is the surgical creation of a hole in the wall between the nasal passages and the sinus cavity 
in one or both of the cheeks (maxillary sinuses), for the purposes of draining mucus more 
freely. The hole created is in addition to the natural drainage passage which is most likely 
blocked or not operating efficiently, in the patient requiring this procedure. 

Sinoscopy or the examination of the sinuses through magnifying lenses was performed on 
6,003 occasions, making it the second most common procedure. 

Ethmoidectomy was the third most common procedure. It was performed 5,558 times. The 
ethmoidal sinuses are left and right honeycomb-like structures, located between the eyes. 
There can be from 5 to 15 cavities in each structure. Ethmoidectomy is the improvement of 
drainage by the surgical enlargement of holes between the cavities and removing any polyps 
and uncleared mucus.  

When the septum deviates from the center of the nose it narrows one of the nasal cavities, 
impeding nasal and sinus clearance. Septoplasty is the surgical procedure that straightens 
the partition between the two nasal cavities (the septum). There were 3,308 septoplasties 
performed which, disregarding anesthesia, made it the fourth most common procedure.  

5.3 Comorbidities and complicating factors 
Viral infections of the upper respiratory tract are the most common cause of acute sinusitis 
(Slavin et al. 2005; Durand et al. 1998). Whether or not chronic sinusitis represents cases of 
untreated or unresolved acute sinusitis is not known with certainty. The exact causes of 
chronic sinusitis remain unknown and the role of viral infections in chronic sinusitis is 
uncertain (Slavin et al. 2005).  

Inflammation of the middle ear (otitis media) frequently coexists with chronic sinusitis. 

Several other comorbidities for chronic sinusitis have been identified and include: 

• bacterial infection 

• nasal polyps 

• enlarged nose bone 

• deviated septum 

• abscess in the upper jaw 

• mucus abnormalities (such as cystic fibrosis) 

• nasal tumours and 

• psychological stress. 
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6. Chronic obstructive pulmonary disease 

Chronic obstructive pulmonary disease (COPD) is a serious, progressive and disabling 
disease. The sufferer is prone to severe episodes of shortness of breath, with fits of coughing. 
These conditions are not fully reversible, in contrast to asthma where medication can reverse 
symptoms or they can reverse naturally.  

A variety of respiratory processes may lead to the development of COPD. The most 
important of these is the destruction of air sacs, attributable to the excessive action of  
tissue-destructive enzymes. This pathological change is known as emphysema and smoking 
is its main cause. Occupational exposure to dust and fumes may also play a role.  

Scarring, narrowing and disappearance of airways also lead to COPD. This often 
accompanies emphysema. Many patients with COPD have excessive mucus secretion, 
leading to chronic cough and sputum (known as chronic bronchitis). This is also attributable 
to the action of cigarette smoke on the mucus-secreting glands of the airways. 

6.1 General epidemiology 

6.1.1 Prevalence 

The prevalence of COPD is difficult to determine. A precise diagnosis of COPD can only be 
made by measuring the clinical parameters of the functioning lung (known as spirometry). 
However, spirometry is usually only undertaken, in the case of COPD, when the disease is 
substantially progressed and the patient has a restricted lifestyle. Under these circumstances 
COPD may have been present for decades. Gross underestimates would be obtained if 
prevalence was based on clinical diagnosis alone.  

The largest source, in terms of sample size, of prevalence data for COPD in Australia is the 
2004–05 National Health Survey. Respondents were shown prompt cards, listing a number 
of selected conditions, and asked whether they had any of the listed conditions and whether 
the conditions had lasted or were expected to last 6 months or more. The conditions used to 
estimate COPD prevalence included emphysema and bronchitis (not differentiated as acute 
or chronic). It is assumed that where respondents indicated they had these conditions, their 
response was based on a medical diagnosis (ABS 2006a). 

Using this method of estimation, there were approximately 591,000 persons or 2.9% of the 
population with COPD in Australia in 2004–05. 

COPD is a disease of older age groups. Age-specific rates from the 2004–05 NHS show that 
before the age of 20, reports of emphysema and bronchitis were between 10 and 20 per 1,000 
population. This prevalence in the younger age groups is likely due to respondents reporting 
acute bronchitis, rather than chronic, as the NHS does not distinguish between the two 
(Mannino et al. 2001). 

The prevalence of COPD based on these NHS estimates was higher among females than 
males. The 2.9% of the population with COPD was made up of 1.6% females and 1.3% males. 
Prevalence was 31 per 1,000 females and 27 per 1,000 males.  

The prevalence of COPD increased most prominently and consistently for both males and 
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females between the 50–54 (32 per 1,000 persons) and 75–79 (78 per 1,000 persons) age 
groups. 

The 2004–05 NHS also showed that COPD was particularly prevalent in men 75 and over 
compared to women of the same age. Between the ages of 70–74 and 80–84 the male 
prevalence rate climbed dramatically. The female rate increased to a much lesser degree over 
these age groups and dropped dramatically after the age of 84. These two effects resulted in 
a male rate (119 per 1,000 persons) that was five times the female rate (25 per 1,000 persons) 
in the 85 and over age group (Figure 6.1). 

COPD prevalence in older age groups could in fact be higher than estimates from the NHS 
because symptoms of COPD overlap with symptoms of other respiratory conditions, such as 
asthma. A diagnosis of another respiratory condition may mask COPD. Also, as previously 
discussed, COPD is not diagnosed until it is substantially progressed and restricts a person’s 
daily activities. 

Results from the 2004–05 National Aboriginal and Torres Straight Islander Health Survey 
(NATSIHS) show that COPD was more prevalent in Indigenous Australians than in non-
Indigenous Australians. Approximately 3.8% of the Indigenous population reported having 
current COPD, compared with 3.0% in the non-Indigenous population. The prevalence of 
COPD in Indigenous females was significantly higher than in Indigenous males (Table 6.1). 

According to age-standardised rates, Indigenous people were 1.7 times as likely to report 
having COPD compared to non-Indigenous Australians (Table 6.2).  
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Figure 6.1: Age-specific prevalence of emphysema and/or bronchitis, 2004–05 
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Table 6.1: Prevalence of COPD, by Indigenous status and sex, 2004–05 

 Non-Indigenous (95% CI) Indigenous (95% CI)  

Males  2.8 (2.6, 3.0) 2.6 (2.3, 2.9) 

Females  3.2 (3.0, 3.4) 4.8 (4.3, 5.4) 

Total 3.0 (2.8, 3.1) 3.8 (3.4, 4.1) 

Table 6.2: Prevalence of COPD, by Indigenous status and sex, age-standardised 
rate, 2004–05 

Non-Indigenous (95% CI) Indigenous (95% CI)  

 Males  2.8 (2.6, 3.0) 3.8 (3.2, 4.4) 

Females  3.1 (2.9, 3.2) 6.2 (5.4, 6.9) 

Total 2.9 (2.8, 3.1) 5.0 (4.5, 5.5) 

The finding that COPD was more prevalent in females than males, both in Indigenous and 
non-Indigenous people, is not consistent with findings from other sources which report that 
COPD affects males more than females (Mannino et al. 2002; Halbert et al. 2006).  

When part of Australia (south-eastern Sydney) was involved in an international comparison 
study (the BOLD study), the estimated prevalence of clinically significant COPD among 
adults aged 40 years and over was 9.3% (Buist et al. 2007)—almost three times the  
NHS-based estimate. However, this study included only people aged 40 years and over 
whereas the NHS estimate is for all ages, and south-eastern Sydney may not represent 
Australia as a whole.  

A direct comparison of the prevalence of COPD between countries is complex, because of the 
difficulties in defining the disease and the differences in use and interpretation of the 
definitions.  

An international survey of people aged 20–44 years ranked Australia third out of 16  
high-income countries in the prevalence of mild COPD, at 4.3%, and fourth in prevalence of 
moderate to severe COPD, at 1.4%. However, out of the 16 countries studied, Australia had 
the lowest prevalence of those considered ‘at risk’ (some chronic symptoms but no airflow 
obstruction), at 7.2% (de Marco et al. 2004). 

6.1.2 Mortality 

COPD was the underlying cause (see Box 3.1) of 4,761 deaths, or 4%, of the 133,739 total 
deaths in Australia in 2006 (Box 6.1).  

In addition COPD was an associated cause (see Box 3.1) in 7,456 deaths.  

Box 6.1: COPD deaths in 2006 

Underlying cause (see Box 3.1): COPD was the underlying cause of 4,761 deaths or 4% of all 
deaths. 

Associated cause (see Box 3.1): COPD was an associated cause in 7,456 deaths. 

Sex: age-standardised rates were 30 per 100,000 males and 16 per 100,000 females. 

Age: the age-specific death rates increased with age, most markedly from the age of 75 
years.  
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Age and sex 

In 2006, 2,702 males and 2,059 females died with an underlying cause of COPD.  
Age-standardised, the rates were 30 per 100,000 males and 16 per 100,000 females. 

In 2006, the age group with the highest number of deaths for both males (691) and females 
(629) was the 85+ group. 

Figure 6.2 shows the differences between the male and female COPD death rates. Deaths of 
those aged less than 45 years are not shown because the total deaths were less than 20.  

The age-specific death rates increased with age, most markedly from the age of 75 years. 
After the age of 75 years, the male rate moved progressively higher and away from the 
female rate, as age increased. The difference was greatest in the 85+ age group where the 
male rate was about 660 deaths per 100,000 population compared to about 290 for females. 

0
100
200
300
400
500
600
700

45–49 50–54 55–59 60–64 65–69 70–74 75–79 80–84 85+
Age group (years)

 Males
 Females

Deaths per 100,000 population

 
Note: See Appendix A, Table A6.2 for source data.  

Source: AIHW National Mortality Database. 

Figure 6.2: Deaths with underlying cause of COPD, 2006 
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Trends 

Changes in tobacco consumption are followed by changes in death rates for COPD and lung 
cancer about 15 and 20 years later. For example, Figure 6.3 shows that a steady increase in 
the rate of tobacco consumption finished in the early 1960s, the steady increase in the rate of 
deaths from COPD among males finished in the early 1970s and the steady increase in the 
rate of lung cancer among males finished in the early 1980s. 

COPD is generally an earlier development in the life of a continuous smoker than lung 
cancer. In addition, the beneficial effects of quitting smoking are more immediate for COPD 
than for lung cancer. Three months after quitting smoking, the functioning of the airways 
and lungs begins to improve, laying the groundwork for improved COPD prognosis. It can 
be up to 15 years after quitting smoking that the risk of developing lung cancer returns to the 
same level as those who have never smoked (Lubin et al. 1984). 

In Australia, since the 1920s (when the earliest data on deaths from COPD is available), the 
male rate of death from COPD has always been above the female rate. The biggest difference 
between the rates was in 1970 when male rate was around eight times the female rate. 

During the 1920s, 1930s and 1940s male and female death rates had similar patterns. Both 
were relatively low and falling, with the male rate higher than the female rate. Males 
experienced their lowest COPD death rate in the late 1930s.  
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Notes 

1.  Death rates are age standardised to the Australian population at 30 June 1991. 

2.  See Appendix A, Table A6.3 for source data. COPD classified according to International Classification of Diseases, 10th revision 
(ICD-10) codes J41–J44.  

3.  There is no data for tobacco consumption available between 1966 and 1969, hence the gap in the line.  

Sources: AIHW National Mortality Database; Tobacco in Australia: Facts and Issues. Third Edition. (Scollo & Winstanley [editors] 2008).  

Figure 6.3: Tobacco consumption and death rates for COPD and lung cancer in males, 1910 to 
2006 
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From 1950 to 1970 the male death rate increased rapidly (Figure 6.4). The female rate did not 
show such dramatic movement over the same period. After 1950 the female rate declined 
slowly. The lowest rate was reached in the early 1960s. After this the female rate continued to 
increase until the late 1980s. 

The 1970s were notable for the highest recorded male COPD death rate. Several times during 
the 1970s the male rate peaked at around 92 per 100,000 population. During this time, the 
female rate continued its steady increase. 

The male rate began to decline by 1982 when it was 85 per 100,000 population. This decline 
has continued until, in 2006, the male rate was down to 30 per 100,000 population. 

The female rate has not shown the dramatic decline exhibited by the male rate but may be 
showing some signs of a delayed decline, 25 years later. After what may have been a peak of 
23 per 100,000 in 1996, it has dropped to 16 per 100,000 population in 2006 (Figure 6.4). 

6.1.3 Disability 

The shortness of breath experienced by people with COPD can be disabling. It can interrupt 
daily activity, sleep patterns and the ability to exercise. Within 7 to 8 years of diagnosis, most 
people with COPD become incapable of productive work (Frith et al. 2002). 

Using combined estimates of emphysema or bronchitis from the 2003 Survey of Disability, 
Ageing and Carers (SDAC) as an estimate of COPD, about 34% of those reporting COPD had 
some disability due to the conditions.  

Disability from COPD is most prominent in elderly males. The 2003 SDAC showed that 
disability associated with COPD was more than twice as common in males as females. This 
appears to contradict the NHS data suggesting there are more females than males with the 
disease, but is probably related to the age profiles of the males and females affected. The 
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1.  Age standardised to the Australian population as at 30 June 2001. 

2.  See Appendix A, Table A6.4 for source data. COPD classified according to International Classification of Diseases, 10th revision 
(ICD-10) codes J41–J44. 

Source: AIHW 2008. GRIM (General Record of Incidence of Mortality) Books. AIHW: Canberra. 

Figure 6.4: Trends in COPD mortality, 1922 to 2006 
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2003 SDAC also found disability from COPD to be most prominent in the older age groups, 
about 68% being 65 years of age and over. This is consistent with COPD prevalence being 
highest in older age groups.  

About 12.1% of people who indicated they had COPD had a severe or profound disability. 
The severity of disability is defined according to restriction of core activities. Core activities 
are those associated with: 

• communication—understanding or being understood 

• mobility—for example, getting into or out of bed or a chair and using transport, and 

• self-care—for example, bathing, dressing, eating and toileting. 

A person with severe disability sometimes needs help with a core activity or communicates 
more easily using non-spoken forms of communication. A person with profound disability is 
unable to do, or always needs help with, a core activity. 

According to the study The burden of disease and injury in Australia 2003 (AIHW: Begg et al. 
2007), COPD accounts for 3.3% (3.6% among males and 3.0% among females) of the total 
burden of disease and injury. This burden increases continuously with age among males but 
peaks at 65–74 years among females, following a similar pattern to the prevalence shown in 
Figure 6.1.  

6.2 Health service impacts 

6.2.1 General practice encounters 

In 2007–08, the Bettering the Evaluation and Care of Health (BEACH) survey found that 
COPD was managed in less than 1% of encounters (AIHW: Britt et al. 2008).  

6.2.2 Hospitalisations 

In 2006–07, there were 52,560 hospitalisations with COPD as the principal diagnosis; 0.7% of 
7.6 million total separations recorded in the year.  

The average length of hospitalisations where COPD was the principal diagnosis was 7.0 
days. This is greater than the average length of 3.3 days for all hospitalisations in the year.  
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Trends 

Hospital separation rates for COPD are declining. They have declined from 258 per 100,000 
population in 1998–99 to 241 in 2006–07. The decline in the male rate has contributed most to 
the overall decline.  

The decreasing rates for COPD separations are against an overall trend of increasing hospital 
separation rates. Hospital separations for all conditions increased from 309 to 355 per 1,000 
population between 1998–99 and 2006–07.  

Females are less likely to be hospitalised for COPD than men but the male rate is decreasing 
towards the female rate. The male rate has fallen from 349 in 1998–99 to 301 in 2006–07. Over 
the same period, the female rate has risen slightly from 194 to 199 (Figure 6.5).  
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Notes 

1.  Age standardised to the Australian population at 30 June 2001. COPD classified according to International Classification of Diseases, 10th 
revision (ICD-10-AM) codes J41–J44.   

2.  See Appendix A, Table A6.6 for source data. 

Source: AIHW National Hospital Morbidity Database. 

Figure 6.5: Trends in hospitalisations for COPD, 1998–99 to 2006–07 
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Comparisons between COPD hospitalisations in Indigenous people and the total population 
are difficult because COPD affects the older ages and the age distributions of these two 
populations are so different. Figure 6.6 shows the population distribution across the age 
groups of the Australian population and the Australian Indigenous population as at 30 June 
2006. It also shows the rate of hospitalisations for COPD in the total Australian and 
Indigenous Australian population in 2006–07. The patterns of distribution across the age 
groups are distinctly different for both population and COPD hospitalisations.  

The Indigenous Australian population has a very different age profile to total Australian 
population. Much smaller proportions of the Indigenous population are found in older ager 
groups compared to the total Australian population. In 2006–07, only 3.1% of the Indigenous 
population were 65 years and over, compared to 13.1% of the total Australian population 
(Figure 6.6). 

COPD hospitalisations occur in the older age groups for both Indigenous and  
non-Indigenous Australians. In all of the older age groups, the proportion of the Indigenous 
population hospitalised for COPD was much greater in 2006–07 than the proportion of the 
total Australian population hospitalised for COPD. Of the Indigenous population 65 years 
and over, 4.8% were hospitalised for COPD compared to 1.5% of the total Australian 
population 65 years and over (Figure 6.6).    
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Note: Data are reported for New South Wales, Victoria, Western Australia, South Australia, the Northern Territory and Queensland only. These six 
jurisdictions are considered to have adequate levels of Indigenous identification, although the level of accuracy varies by jurisdiction and hospital. 
Hospitalisation data for these six jurisdictions should not be assumed to represent the hospitalisation experience in the other jurisdictions. 

Figure 6.6: Hospitalisations for COPD and populations of Indigenous and all Australians, 2006–07 
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Other characteristics of COPD hospitalisations 

In recent years, there has been a decline in the average length of hospitalisations for patients 
with a principal diagnosis of COPD. It has been a decline of almost a day between 1998–99 
and 2006–07, from 7.9 days to 7.0. This decline aligns with a decline in length of stay for all 
hospitalisations; they declined from 3.9 to 3.3 over the same period.  

Both the female and male average length of stay for COPD declined over the 1998–99 to 
2006–07 period. Amongst males it was from 7.8 to 6.9 days and amongst females it was from 
8.2 to 7.2 days.  

Hospitalisations for COPD are most common in late winter when the incidence of acute 
respiratory infection is at its highest. Acute respiratory infections often exacerbate chronic 
respiratory diseases (see Section 2.9). The heightened incidence of COPD and respiratory 
infections in late winter is illustrated in Figure 6.7. It shows separations from Australian 
hospitals in 2005, 2006 and currently available separations from 2007 where COPD was the 
principle diagnosis and where influenza or pneumonia was the principle diagnosis by the 
month of separation. The similar shapes of each plot illustrate that the conditions are either 
linked or affected by the same seasonal influences. 
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Note: See Appendix A, Table A6.8 for source data. COPD classified according to International Classification of Diseases, 10th revision (ICD-10-
AM) codes J41–J44. Influenza and pneumonia classified according to International Classification of Diseases, 10th revision (ICD-10-AM) codes 
J10–J18.   

Source: AIHW National Hospital Morbidity database. 

Figure 6.7: Seasonal trend in hospitalisations for COPD and influenza or pneumonia, 2005–07 
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6.3 Comorbidities and complicating factors 
An exacerbation of COPD is an event characterised by an acute change in the patient’s usual 
level of shortness of breath, cough and/or sputum. It will often require a change in treatment 
to respond to the exacerbation (Rabe et al. 2007).  

Most often the cause of a severe COPD exacerbation is a viral or bacterial infection of the 
airways. Exacerbations can also be caused by pollutants, allergic reactions, gastrointestinal 
reflux and heart failure.  

6.3.1 COPD deaths and respiratory cancers 

Respiratory cancer and COPD are related diseases. They are both diseases of the lung and 
they share common causal agents.  

The link between reduced lung function and respiratory cancer is not entirely due to them 
having risk factors in common. Reduced lung function increases the risk of lung cancer, 
independent of smoking. The risk of developing cancer with reduced respiratory volume is 
greater in women than men (Wasswa-Kintu et al. 2005). 

Cause of death analysis provides evidence of a relationship between COPD and respiratory 
cancer. In 2006, where COPD was mentioned as an associated cause of death, the underlying 
cause of death was respiratory cancer 14% of the time. In contrast, for all other associated 
causes, the underlying cause of death was respiratory cancer only 4% of the time.  

In deaths where COPD was the underlying cause, less than 1% of the associated causes 
mentioned were respiratory cancer. This may indicate that when COPD and respiratory 
cancer coexist as causes of death, respiratory cancer will be chosen as the underlying cause. 
This is despite the fact that smokers who have COPD appear to be at increased risk of 
developing lung cancer (Brody & Spira 2006).   

6.3.2 COPD deaths and the circulatory system 

Researchers are investigating the relationships between COPD and circulatory diseases. For 
example, one large population study found that COPD increases the risk of death from 
cardiovascular disease by two or three times (Sin & Man 2003, 2005; Waters et al. 1999). 
Another study found strong evidence to indicate that reduced lung function is associated 
with cardiovascular mortality even without a history of smoking (Sin & Man 2005).  

While there is some limited evidence for a relationship between COPD and circulatory 
disease through cause of death analysis, the results are not definitive. For example, the 
evidence is not as strong as the evidence for a relationship between COPD and respiratory 
cancer.  

The mechanisms for the association between COPD and diseases of the circulatory system 
are the subject of ongoing debate and the factors responsible for these associations remain 
largely unknown. Some of the suggested factors include: 

• linkage through the inflammatory pathway 

• the stresses that each system can place on the other because of their close relationship 

• the role of smoking as a risk factor for both respiratory and circulatory diseases.  
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7. Influenza and pneumonia 

Conditions such as common colds, influenza and pneumonia can worsen symptoms and 
lead to serious consequences for people with chronic respiratory diseases.  

It is estimated that viruses play a role in 30% to 80% of asthma exacerbations (Bueving & 
Wouden 2007). Asthma patients particularly prone to post-viral complications include 
infants and preschool children, and older people (65 years and above) (Hak et al. 2002).  

It has been estimated that at least 30% of serious COPD exacerbations are due to viral and/or 
bacterial infections (Beckham et al. 2005; McManus et al. 2008). 

Respiratory viruses have also been implicated in contributing to pulmonary exacerbations in 
cystic fibrosis (CF) patients (Wat et al. 2008). Influenza viruses, in particular, have been 
shown to cause disease progression in CF patients (Conway et al. 1992; Garcia et al. 2007; 
Pribble et al. 1990), increasing hospitalisation rates (Pribble et al. 1990) and predisposing 
them to bacterial infections (Conway et al. 1992). 

7.1 Influenza 
Influenza is an acute contagious viral respiratory infection marked by fevers, muscle aches, 
headache, cough and sore throat.  

The incubation period of influenza is about 1 to 3 days and the acute course of illness 
typically lasts less than a week. Influenza infection is most common during colder months.  

Influenza viruses undergo frequent changes. Changes can occur spontaneously as a result of 
the interaction between bird, human and other mammal strains. The spontaneous changes 
that can occur require annual reviews of immunisation strategies.  

In patients with serious pre-existing illness, such as COPD or asthma, and people over 65, 
influenza can be a contributing factor leading to death.  
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Box 7.1: Types of influenza 

There are three types of influenza viruses, characterised by their core proteins and the 
response to them by antibodies, but also often described by the host organisms and the 
mechanisms of transmission: 

Type A—The major reservoir is in birds, where this family of viruses evolved (DoHA 2007), 
but it can exist in several animal populations. Sometimes, infection is passed from 
birds, pigs and even seals to humans through close contact with infected animals 
or animal products (Stephenson & Zambon 2002). The infections that result can be 
severe or fatal and can occur in pandemics or major annual outbreaks. 
Consequently, it is the most serious type of influenza in humans (Zambon 1999). 
Equine influenza is a Type A virus that only infects horses. Type A virus that exists 
in the avian reservoir is commonly referred to as ‘bird flu’ and the Type A virus 
that usually resides in the pig population is commonly referred to as ‘swine flu’.  

Type B—Humans are the only host. Type B is less prone to change, and less serious than 
Type A, causing outbreaks every 2 to 4 years (Stephenson & Zambon 2002). 

Type C—Humans are the natural host but it may also infect pigs. It causes a less severe 
illness than A or B, resembling the common cold (Zambon 1999). It is not clinically 
important in human disease (Webster 2001; Wright 2006) but is not as well 
understood as Type A or B.  

7.2 Pneumonia 
Pneumonia commonly occurs in people with pre-existing illnesses that predispose them to 
inhale infected material or to fail to clear it when they do inhale it. Vaccination against the 
influenza virus, and against Streptococcus pneumoniae (often shortened to pneumococcal), 
may play a role in the prevention of pneumonia.  

Immunisation is directed at those most at risk of initially contracting or developing serious 
complications from infection. In the case of Streptococcus pneumoniae the most serious 
complications are pneumonia and meningitis. The immunisation strategies for Streptococcus 
pneumoniae are complex and directed at populations on the basis of age (less than 6 years and 
65 years and over), Indigenous status, the presence of chronic disease, immunocompromised 
status (for example, COPD, HIV infection, alcoholism, diabetes) and a smoking habit.  

7.3 General epidemiology 

7.3.1 Incidence 

No comprehensive data is currently available on the incidence of pneumonia in Australia. 
There is also no entirely reliable account of the number of influenza cases each year. This is 
due, in part, because acute respiratory infections are usually short-lived and require minimal 
health care intervention. However, influenza is encountered often in general practice. 
Because of its potential for severe complications among vulnerable groups, when confirmed 
by laboratory tests, medical practitioners are legally required to notify the relevant agency. 
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Bettering the Evaluation and Care of Health (BEACH) 

According to a Supplementary Analysis of Nominated Data (SAND) abstract from the 
BEACH General Practice Activity Survey, 2001–02, about 10% of respondents visiting GPs 
reported experiencing influenza in the last 12 months (AIHW: Britt et al. 2007a).  

As the 10% estimate includes not only those who visited a GP specifically for influenza, but 
for other reasons, it provides a broad estimate of the amount of influenza in the community. 
However, it should be noted that this estimate does not include those in the community who 
may have experienced influenza but did not visit a GP at all.  

As well as giving an indication of the amount of influenza experienced by the community in 
a 12-month period, the study also indicates that one-quarter of the respondents who 
reported influenza in the last 12 months did not seek any advice or treatment for it.  

Sentinel general practitioner surveillance 

Sentinel general practice schemes are primarily designed to give early detection of unusual 
seasonal trends throughout the year.  

Sentinel general practice schemes collect information from GP consultations on  
influenza-like illness (ILI) and other specific conditions. ILI is reported by all of the 
participants in the various influenza monitoring schemes according to a national definition. 
The current common definition is the observation of fever, cough and fatigue in a patient 
during consultation. 

Almost 200 GPs nationally are contributing ILI data, either through The Australian Sentinel 
Practice Research Network (ASPREN) or state sentinel surveillance schemes. ASPREN 
primarily monitors ILI in South Australia but also gives some indication of trends at a 
national level.  

National Notifiable Disease Surveillance Scheme (NNDSS) 

In 2007, Australia had a record number of influenza notifications. There were 10,579 
laboratory-confirmed cases of influenza reported to the NNDSS (DoHA 2008b). This was a 
threefold increase on 2006 (3,257) and the first time notifications were over 10,000.  

Both the NNDSS and ASPREN observed high rates of influenza in 2007 (ASPREN 2007). 
Factors contributing to the increase are likely to have included increased awareness amongst 
GPs and the population, and increased availability and use of more rapid and efficient 
testing kits (AIHW 2008).  

7.3.2 Mortality 

Influenza or pneumonia was the underlying cause of 2,715 deaths (1,220 males and 1,495 
females) in 2006, 2% of all deaths. The death rate was higher amongst males (14.1) than 
females (10.2).  

In 2006, in addition to the deaths where influenza or pneumonia was reported as the 
underlying cause, there were 14,069 deaths where influenza or pneumonia was considered 
contributory.  
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Out of the 14,709 mentions of influenza or pneumonia as an associated cause, 10% of the 
related underlying causes were COPD. Many of these cases may have been related to 
exacerbations of COPD by influenza or pneumonia. 

Between 1998 and 2005, COPD was the most common underlying cause of death where 
influenza or pneumonia was reported as an associated cause. In 2006, it had moved to the 
second most common after unspecified dementia. This change is likely to be due to changes 
to the coding instructions for cause of death that saw a rise in unspecified dementia (ABS 
2008).  

Similar to COPD and asthma, deaths from influenza or pneumonia are most likely in the 
elderly. The death rate rose from 2 to 560 per 100,000 in males and from 1 to 475 per 100,000 
in females between the 45–49 and the 85+ age groups, in 2006 (Figure 7.1). 

7.4 Health service impacts 
Often children and adults admitted to hospital with pneumonia have evidence of infection 
with one or more respiratory viruses, particularly influenza A and B viruses (Jennings et al. 
2008). It is not certain whether these viruses alone cause pneumonia or whether they 
predispose the sufferer to bacterial infection (Jennings et al. 2008). In addition, either or both 
of influenza and pneumonia can cause an exacerbation of a chronic respiratory condition and 
the role of each in the exacerbation cannot be easily separated. 
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Notes 

1.  Age standardised to the Australian population at 30 June 2001. Influenza and pneumonia classified according to International 
Classification of Diseases, 10th revision (ICD-10) codes J10–J18.   

2.  See Appendix A, Table A7.1 for source data. 

Source: AIHW National Mortality Database. 

Figure 7.1: Deaths where the underlying cause was influenza or pneumonia and COPD, 
Australia, 2006 
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7.4.1 Hospitalisations 

In 2006–07, influenza and pneumonia were reported as the principal diagnoses during 61,014 
hospitalisations. This was 280 per 100,000 people and 0.8% of the 7.3 million total 
hospitalisations in the year.  

The average length of the stay (ALOS) where influenza or pneumonia was the principal 
diagnosis was 6.3 days, compared to 3.3 days for all hospitalisations in 2006–07.  

In addition to the hospitalisations where influenza or pneumonia was recorded as a primary 
diagnosis, there were 45,706 hospitalisations where they were recorded as at least one of the 
additional diagnoses.  

In 2006–07, the highest rates of hospitalisation for influenza and pneumonia were mostly 
among those aged over 50 years. The rates were also high for those under 5 years. Figure 7.2 
illustrates these findings and also the rapid rise in the rate of hospitalisations for influenza 
and pneumonia where the patient’s age was over 50. It also suggests that males were 
increasingly more prone than females to hospitalisations for influenza and pneumonia as 
they age.  

The hospitalisation rate for pneumonia was higher in Indigenous Australians than  
non-Indigenous Australians. In the six jurisdictions for which data are reliable, the 
hospitalisation rate for pneumonia for Aboriginal and Torres Strait Islander people was four 
times as high compared to other Australians in the 2 years between July 2004 and June 2006 
(DoHA 2008a). The pneumonia hospitalisation rate for Aboriginal and Torres Strait Islander 
people for this period was 12.2 per 100,000, and in other Australians it was 2.9 per 100,000. 
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Notes 

1.  Age-standardised to the Australian population at 30 June 2001. Influenza and pneumonia classified according to International 
Classification of Diseases, 10th revision (ICD-10-AM) codes J10–J18.  

2.  See Appendix A, Table A7.2 for source data. 

Source: AIHW National Hospital Morbidity Database. 

Figure 7.2: Hospitalisations where influenza or pneumonia was the principal diagnosis,  
2006–07 
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NNDSS influenza notifications follow the same seasonal patterns as hospitalisations for 
influenza and pneumonia (Figure 7.3). The dramatic rise in 2007 may not be linked with a 
similar rise in hospitalisations. This rise may have been associated with increased reporting 
rather than disease severity in the community. 

Figure 7.3 also illustrates the relationship between COPD hospitalisations and influenza and 
pneumonia hospitalisations. The two events closely coincide, with COPD hospitalisations 
rising during the seasonal flu period (late autumn to late spring).  
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Notes 

1.  Hospital separations age-standardised to the Australian population at 30 June 2001. Influenza and pneumonia classified according to 
International Classification of Diseases, 10th revision (ICD-10– AM) codes J10–J18. COPD classified according to International 
Classification of Diseases, 10th revision (ICD-10– AM) codes J40–J44. 

2.  See Appendix A, Table A7.3 for source data. 

Source: AIHW National Hospital Morbidity Database. 

Figure 7.3: Hospitalisations where influenza or pneumonia was the principal diagnosis and 
NNDSS influenza notifications, 2006–07 
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A similar relationship is seen between asthma hospitalisations and influenza hospitalisations 
for people aged above 25 years old (Figure 7.4). 

On the other hand, in children and teenagers, the relationship between asthma 
hospitalisations and influenza hospitalisations is not as straightforward (Figure 7.5). Asthma 
hospitalisations first peak in February and March and then again at the beginning of winter, 
when the flu season begins. The first peak coincides with children returning to school after 
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Note: Hospital separations age-standardised to the Australian population at 30 June 2001. Asthma classified according to International 
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Figure 7.4: Hospitalisations where asthma or influenza was the principal diagnosis; people 
aged 25 and above 
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Figure 7.5: Hospitalisations where asthma or influenza was the principal diagnosis; people 
aged 25 and below 
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the summer holidays. This peak cannot be wholly explained by weather changes, the 
presence of allergens, air-borne pollutants or viral infections (ACAM 2008). 

7.5 Comorbidities and complicating factors 
During influenza epidemics there are increased hospitalisations for pneumonia and 
exacerbation of chronic diseases. Death rates rise, especially among the elderly and people 
with chronic diseases, such as COPD. 

Influenza viruses may increase susceptibility to invasive pneumococcal disease through 
destroying the physical respiratory barrier, increasing virus adherence, decreasing 
mucociliary clearance and disrupting immune system responses (McCullers 2006). With each 
infection, susceptibility to further infection may increase.  

7.5.1 Greater risk associated with underlying conditions 

Pneumonia is more likely to occur in people whose immune system has a reduced ability to 
fight infection. This most often occurs in persons with one of the many chronic diseases 
where the immune system is affected. They include COPD and asthma but also other 
conditions such as diabetes, HIV/AIDS infection, diabetes, cystic fibrosis and heart and 
kidney disease. People with neurological disorders that influence swallowing and the 
function of the throat, as well as people with gastro-oesophageal reflux disease, are at 
particular risk of developing pneumonia (Wagner-Sonntag 2007). 

7.5.2 Greater risks for those 65 and over 

Hospitalisations and mortality data show that influenza and pneumonia are most likely to 
severely affect the elderly. Some of the reasons for this susceptibility are: 

• there is an increased presence of other diseases, which weakens defences such as 
immune system responses  

• the effectiveness of mucociliary clearance decreases 

• the elderly are more likely to be in hospital or other institutions, such as nursing homes. 
This exposes them to more contagions and, in the case of hospitalisations, exposes them 
to hospital-acquired pneumonia (Rello et al. 2009). (see Box 7.2).  
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Box 7.2: Types of pneumonia 

Pneumonia can be divided into two main types according to whether the pneumonia was 
acquired outside or inside a hospital:  

• Community-acquired  

• Hospital-acquired: This type is most commonly acquired during surgery, particularly 
with endotracheal intubation. It can be more serious than community-acquired because 
individuals in hospital already have other illnesses, which weakens their defences to 
invasive micro-organisms. In addition, the micro-organisms they are exposed to in 
hospital are different to those they have been exposed to out of hospital.   

7.5.3 Prevention of exacerbations 

Prevention of infection is highly desirable in minimising the number and severity of acute 
respiratory exacerbations.  

It has been demonstrated that the use of the influenza vaccine has a clinically important 
protective effect on influenza-related exacerbations and probably reduces the number and 
severity of exacerbations in COPD patients (DoHA 2007).  

In patients with severe asthma, defined as requiring frequent hospital visits, annual 
influenza vaccine is an important part of routine care. The ninth edition of the Australian 
Immunisation Handbook states ‘there are insufficient data from randomised controlled trials 
of influenza vaccine to define efficacy across the whole spectrum of asthma, but influenza 
can cause severe exacerbations of wheezing, and about 10% of episodes of virus-induced 
wheezing are attributable to influenza’ (DoHA 2007).  

The risk of Invasive Pneumococcal Disease (IPD) is highest in patients who cannot mount an 
adequate immune response to Streptococcus pneumoniae. These include people who smoke, 
and those with chronic pulmonary disease (for example, COPD) (DoHA 2007). 

Prevention strategies for asthma and COPD are included in current management guidelines 
in Australia, New Zealand and USA (McKenzie et al. 2007, National Asthma Council 
Australia 2006). These guidelines raise awareness of the consequences and the process of 
exacerbations. They also help patients and carers to monitor and manage conditions that 
may exacerbate COPD or asthma.  
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8. Bronchiectasis 

Bronchiectasis refers to an abnormal and irreversible dilation of the airways. A cough with 
large amounts of sputum and, often, airflow obstruction characterise bronchiectasis. People 
with bronchiectasis are prone to recurrent respiratory tract infections as mucus accumulates 
in the dilated airway and becomes stagnant.  

Bronchiectasis is a disease involving a vicious cycle of infection (Cole 1986). Acute infection 
elicits a host immune response causing airway inflammation, necessary to clear the infection. 
When the response is not sufficient, the infection and consequent inflammation can persist. 
This causes damage to the airway, resulting in weakness and dilation. The ability to clear 
mucus from the small and medium airways is affected and increases the risk of further 
infections and structural airway damage. 

Bronchiectasis increases the severity of other respiratory diseases. In many cases, the cause of 
bronchiectasis is unknown. The most common identifiable causes for which specific therapy 
exists are cystic fibrosis, deficiency of certain immunoglobulins, gastro-oesophageal reflux 
disease (GORD), infection with certain non-tuberculous mycobacteria and an allergic 
reaction to aspergillus (a mould), that sometimes occurs in people with asthma. Other causes, 
for which no specific therapy exists, include an abnormality of the structure and function of 
the cilia and previous serious infections affecting the lungs, such as pertussis (whooping 
cough), measles, other viral infections and tuberculosis (Pasteur et al. 2000).  

8.1 General epidemiology 
There is little information available on the overall Australian prevalence or incidence of 
bronchiectasis as it is usually not a primary condition but more often a consequence of other 
diseases. Because diagnosis requires special investigations, it is commonly not made unless 
the patient is referred to a respiratory specialist. While there are no overall prevalence 
estimates, some information on the extent of the condition can be gained from the use of 
health services, deaths, surveys of remote Indigenous communities where bronchiectasis is a 
significant problem, and prevalence estimates in other countries. 

8.1.1 Prevalence in Indigenous communities 

In Indigenous communities in Australia bronchiectasis is a significant problem. The 
prevalence of childhood bronchiectasis in the central-Australian Indigenous population was 
estimated to be about 14 per 1,000 Indigenous children (Chang et al. 2002). In the same study, 
no cases of bronchiectasis amongst non-Indigenous children were found, even though  
two-thirds of the study population were non-Indigenous. 

The incidence of bronchiectasis in several Indigenous populations internationally is much 
higher than the corresponding overall population. For example, similar to Australian 
Aboriginal children, New Zealand children of Pacific and Maori origin have a higher 
incidence of bronchiectasis than New Zealand children of European ancestry (Twiss et al. 
2005).  
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The higher incidence observed in these populations is likely due to higher exposure to smoke 
from heating and cooking, socioeconomic factors, limited access to health services, non-
adherence to medications and inadequate medical follow-up (Chang et al. 2002). 

8.1.2 Prevalence in other countries 

Several studies provide information about bronchiectasis in other western industrialised 
countries.  

In the United States, the prevalence ranges from 4.2 per 100,000 persons aged 18–34 years to 
271.8 per 100,000 among those aged 75 years and over (Weycker et al. 2005).  

In Finland, the incidence of bronchiectasis in children under 15 years has been estimated at 
0.5 per 100,000 population per year and 3.9 per 100,000 population overall (Saynajakangas et 
al. 1998).  

Higher incidence rates have been reported in children of Northern England (17.2 per 100,000 
population per year) and New Zealand (3.7 per 100,000 population per year) (Twiss et al. 
2005).  

8.1.3 Mortality 

There are not a large number of deaths directly attributed to bronchiectasis. In Australia in 
2006, it was the underlying cause of death of 80 males and 152 females. In addition to the 
deaths where bronchiectasis was an underlying cause, there were 120 deaths of males and 
188 of females where bronchiectasis was an associated cause. More than 80% of those who 
died with bronchiectasis as an underlying cause were 70 years or over. The average age of 
death was 77 years (AIHW 2009). 
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8.1.4 Trends 

In Australia over recent years, bronchiectasis has increased as a cause of death, particularly 
as an associated cause. Over the last 9 years, the age-standardised rate of deaths where 
bronchiectasis was an associated cause rose from 1.1 to 1.4 per 100,000 people between 1998 
and 2006. Over the same period there has been a slight increase in the rate of deaths where 
bronchiectasis was an underlying cause (Figure 8.1). These increases may come from 
increased incidence of the disease but may also come from better recognition of the condition 
and better diagnostic imaging, such as high-resolution computed tomography (HRCT). 
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1. Age-standardised to the Australian population at 30 June 2001.  

2. Bronchiectasis classified according to International Classification of Diseases, 10th Revision (ICD-10) code J47. 

Source: AIHW National Mortality Database. 

Figure 8.1. Deaths where bronchiectasis was an underlying or associated cause, 1998 to 2006 

8.2 Health service impacts 

8.2.1 General practice 

Bronchiectasis does not frequently appear in GP data. Data from the survey of GP activity in 
Australia shows that, in 2006–07, bronchiectasis accounted for an estimated 0.05% of 
encounters and 0.04% of all problems managed (unpublished AIHW analysis of BEACH 
data).  

8.2.2 Hospitalisations 

People with bronchiectasis may require hospitalisations to treat their symptoms and have 
diagnostic procedures. In 2006–07, bronchiectasis was the principal diagnosis for 4,019 
hospitalisations. In addition to these, there were 8,489 hospitalisations where bronchiectasis 
was an additional diagnosis.  
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The hospital separation rate for females with a principal diagnosis of bronchiectasis (24.3 
separations per 100,000 population) was twice that for males (12.0 separations per 100,000 
population). Figure 8.2 shows that the female hospitalisations rate is above the male rate 
across nearly all ages, most markedly in the older age groups.  

Although bronchiectasis results in far fewer hospitalisations than other respiratory 
conditions, the average time people stay in hospital is comparable (6.8 days for 
bronchiectasis compared with 7.0 for COPD and 3.3 for all hospitalisations in 2006–07). This 
is likely to be an indicator of the severity of the condition and the time needed to adequately 
treat the symptoms associated with recurrent or chronic infection.  

8.2.3 Trends in hospital separations 

The hospital separation rate for bronchiectasis increased steadily over the 1998 to 2007 
period. It was 14.4 per 100,000 population in 1998–99, increasing to 18.5 in 2006–07. The rate 
increased more in females (17.8 to 24.3) than males (11.0 to 12.0). 

8.2.4 Management 

In 2006–07, almost one-third of the hospital procedures were for physiotherapy in stays 
where bronchiectasis was the principal diagnosis. Other allied health interventions, such as 
dietetics, social work and occupational therapy contributed a further 20% (Figure 8.3).  
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Figure 8.2. Hospital separation rate for bronchiectasis, 2006–07 
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2. See Appendix A, Table A8.3 for source data. 

Source: AIHW National Hospital Morbidity Database. 

Figure 8.3 Selected hospital procedures for bronchiectasis, 2006–07 

In severe or advanced cases of bronchiectasis, transplantation of one or both lungs, removal 
of one lung (with resulting loss of respiratory function) or removal of part of a lung can help 
restore quality of life. In 2006–07, there were about 50 such operations performed in 
Australia on patients with a principal diagnosis of bronchiectasis. There were six 
transplantations of both lungs (AIHW National Hospital Morbidity Database). From 1992 to 
2008, bronchiectasis was the third most common reason for having a lung transplant, 
representing about 11% of all transplantations of both lungs (Australia and New Zealand 
Cardiothoracic Organ Transplant Registry 2006). 

8.3 Comorbidities and complicating factors 
Of the diseases to which bronchiectasis is most commonly related for hospitalisations, COPD 
(17%), cystic fibrosis (16%) and pneumonia (10%) were the most common principal 
diagnoses in 2006–07.  

In the younger age groups, bronchiectasis is more often related to cystic fibrosis, while in 
older age groups it is more often related to COPD and to a lesser extent, pneumonia (Figure 
8.4). Cystic fibrosis does not feature in the older age groups because the average age of death 
of a person with cystic fibrosis in 2006 was 33 years, and COPD presents as a disease in much 
older age groups. Pneumonia is also a disease that is more likely to lead to hospitalisations in 
older age groups.  
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Source: AIHW National Hospital Morbidity Database. 

Figure 8.4. Hospitalisations where bronchiectasis was an additional diagnosis, 2006–07 

In 2006–07, the most common additional diagnoses where bronchiectasis was the principal 
diagnosis were pseudomonas infection, tobacco use, high blood pressure, Type 2 diabetes, 
unspecified lower respiratory infections, influenza and asthma.  
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9. Cystic fibrosis  

Cystic fibrosis (CF) is an inherited, progressive multi-system disease that begins in early 
childhood. It predominantly affects the lungs and digestive tract. Difficulty in clearing 
secretions from the airways results in frequent serious respiratory infections and progressive 
airflow obstruction. It is most common in people of European Caucasian ancestry.  

Most of the disabilities, illness and deaths from cystic fibrosis are from the effects on the 
lungs (see Box 9.1). 

Box 9.1 : Effects of cystic fibrosis (CF) on the respiratory clearance mechanism 

People with CF have abnormal functioning of a cell protein called the Cystic Fibrosis 
Transmembrane Regulator (CFTR). CFTR controls the flow of water and certain salts in and 
out of the body’s cells. The lining of the lungs are composed of cells known as epithelia. CF 
affects these epithelial cells. The mucus that they produce is dehydrated, thicker than 
normal and sticky. This mucus is harder to clear from the lungs and does not efficiently 
perform its function in the respiratory clearance mechanism.  

Respiratory symptoms are the most common early symptoms of CF. The lungs are 
essentially normal and sterile at birth but soon become affected. Effects usually show within 
the first year of life, however, a minority may not show symptoms until later, sometimes 
even in adulthood.  

Most commonly, children with CF have a persistent cough, unsuccessfully attempting to 
clear mucus. The presence of uncleared mucus may result in a wheeze. 

Lung infections are very common in children with CF because the bacteria that are normally 
cleared remain in the thick tenacious mucus. Many of the infections are chronic and can 
result in pneumonia. These repeated infections can lead to irreversible scarring of lung 
tissue.  

Children with CF also have involvement of the upper respiratory tract. For example, they 
have a high rate of sinus infections. Some individuals develop small protrusions of tissue 
from the lining of the nose (polyps).  

CF is a disease characterised by both long-term and short-term fluctuations in lung function, 
chronic bacterial infection and other exacerbations.  

While a decline in lung function is typical of almost all patients with CF, the rate of decline is 
highly variable. The most common patterns are: an early linear decline; no change for some 
time then a linear decline; or no distinguishable pattern. The factors contributing to the 
decline in lung function are: obstruction of the small airways, obstruction of the larger 
airways; and changes in the volume of air contained and expelled from the lungs. 

These conditions continue throughout life but with aggressive management the progression 
of damage can be slowed. Early detection is aimed at providing high quality of life for as 
long as possible. This is achieved by slowing the deterioration of lung function that will 
occur if the disease is not managed well. The rate of decline in lung function is routinely 
evaluated in patients with CF. 
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Lung function is usually measured by the volume of air that a person can force from their 
lungs in one second (FEV1). In 2005, the Australian Cystic Fibrosis Data Registry (ACFDR) 
obtained the ‘best’ lung function results during 2005 for about 60% of registrants (ACDFR 
2008). The results illustrate the difference in lung function between children and adolescents 
(5–17 years) and adults (18 years and over) with CF. The much poorer lung function in 
adulthood is illustrated in Figure 9.1. 
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Note: See Appendix A, Table A9.1 for source data. 

Source: ACDFR 2008. 

Figure 9.1: Those registered with the ACFDR who reported lung function test results; 
proportion of children, adolescents and adults by severity of impairment 

Presuming medical therapy has been optimised, patients may be referred for lung 
transplantation when the rate of decline predicts a significantly shorter life expectancy 
without transplantation than with. However, the determination of a recommendation for 
lung transplantation is complex, is subject to ongoing research and refinement and each case 
is subject to intensive review. Other indications for transplantations are more frequent 
hospitalisations, continuous weight loss and progressive overall functional impairment.  

In most cases, deaths of CF patients are much earlier than people in the general population. 
In the past, a CF patient died in their 20s and 30s; however, because of the introduction of the 
new treatment regimes, a baby born today with CF could expect to live into their 40s or 50s. 
Future projections suggest that within the next decade, most patients with CF in developed 
countries will be adults rather than children, due to less babies with the condition and 
increased survival (Robinson 2001).  
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9.1 General epidemiology 

9.1.1 Incidence 

Cystic fibrosis is Australia’s most common inherited recessive genetic condition but the 
incidence is declining.  

The Australian Cystic Fibrosis Data Registry (ACFDR) aims to register all Australians with 
cystic fibrosis (ACDFR 2008). The registry reported 55 new diagnoses of CF made before the 
age of 1 year during 2005 (see Box 9.2). There were a further 105 people registered in the year 
but these cannot be included as new incidences as the diagnosis was made before 2005. 

Box 9.2: Diagnosis of CF 
Currently, in Australia, about 85% of cystic fibrosis diagnoses are made within the first two 
months of birth. Neonatal screening programs test a blood sample drawn from the heel of 
all newborn babies at around three days. Where the concentration of immuno-reactive 
trypsin (IRT), a product of the pancreas and a key indicator for CF, is found to be in the 
highest 1% of all samples, testing is carried out to look for genetic mutations associated with 
cystic fibrosis. 

Where two copies of a CF gene mutation are found, the infant has CF. Where one copy is 
found, the presence or absence of CF is determined by a sweat test for elevated electrolyte 
levels. If no copies are found, it is unlikely but not impossible that the child has CF. Only 
the most common CF gene mutations are looked for.  

Some other early signs may aid diagnosis. The most common of these is meconium ileus, or 
failure to pass meconium (the earliest faecal matter) from the intestines within 48 hours of 
birth. 

If a child with CF is not diagnosed through genetic testing early in life, they will present 
with symptoms later. These could be respiratory distress, pancreatic insufficiency, rectal 
prolapse or failure to thrive. Infertility when older can be the first recognised symptom. 

Where there is already a CF sibling, diagnosis may be established by antenatal testing of 
fetal DNA obtained by amniocentesis. 

Source: ACDFR 2008. 
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CF was newly diagnosed at a rate of about one in every 4,700 births in 2005 (ACDFR 2008). 
In 2003, the ACFDR incidence was one in every 3,800 births (Figure 9.2). Given the limited 
number of years that reliable national data is available, it is not possible to identify a longer-
term trend.  
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Note: See Appendix A, Table A9.2 for source data. 

Sources: ABS 2007; ACDFR 2008. 

Figure 9.2. Births per new diagnosis of cystic fibrosis 

Prevention of CF may be improved by increased genetic testing and changing prevalence of 
the gene mutations within the population, as follows:  

• Genetic testing to determine if a person is a carrier of CF may be available in  
pre-pregnancy planning for those people who know, based on their family history, that 
they have a high chance of being carriers of CF mutations. They may modify their 
decisions about reproduction based on this.  

• Genetic testing may be also available during pregnancy under similar circumstances. 
This may lead to parents choosing termination. 

• Neonatal (within the first month from birth) screening of a newborn leads to the family 
having genetic information about CF early and often for the first time. This will usually 
be before conceiving another child and may influence reproductive decisions.  

ACFDR data shows that about one in five persons with cystic fibrosis have siblings who also 
have the disease (ACDFR 2008).  

9.1.2 Prevalence 

At 31 December 2005, the ACFDR held records of 2,472 Australians with cystic fibrosis. 
Using this figure to estimate the prevalence, about one in 8,000 Australians have the disease. 
However, the registry warns that their registrations are an undercount because there are 
gaps in coverage. There are a small number of treatment centres that do not currently 
contribute data. 
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The age distribution of Australians with CF varies greatly from the age distribution in the 
total Australian population (Figure 9.3). The distribution of the Australian population peaks 
at 35–39, whereas the CF registrant population peaks at 10–14 years of age, which reflects a 
shorter life span. There are very few of the CF population over the age of 44.    

There are more males (1,305) than females (1,167) on the ACFDR and this is consistent in 
most age groups. Recent studies of this often observed gender bias in CF suggest that, while 
there is evidence to suggest there are key differences between the physiology and cell 
biology of male and females with CF, with modern management strategies any gap should 
be closing (Rosenfeld et al. 1997).  

The average age of those registered with the ACFDR was 17.2 years at 31 December 2005, up 
from 16.3 years at 31 December 2002. Also, the proportion of the registered population 18 
years and over has increased from 27% in 1998 to 41% in 2005, although this large increase 
should be treated with some caution as it may be related more to improvements in coverage 
in older age groups.  

The continuous improvements in coverage of the ACFDR confound the determination of a 
clear trend in prevalence. There has been a downward trend in deaths from the disease 
though. Incidence therefore, seems to be higher than deaths and prevalence will continue to 
increase at least for the foreseeable future. 

9.1.3 Mortality 

In 2006 there were 21 deaths where CF was the underlying cause. There were very few 
deaths where CF was an associated cause. In these few, however, cancer was the underlying 
cause.  

In the past 9 years, there has been a positive trend in the average age at death of people with 
cystic fibrosis. Since 1998, the average age at death has increased from about 23 to almost 35 
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Note: See Appendix A, Table A9.3 for source data. 

Sources: ACDFR 2008; ABS Estimated Resident Population 2005.  

Figure 9.3. Australian Cystic Fibrosis Data Registry, registrants by age, December 2005 
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years in 2006 (Figure 9.3). The average age at death for females has been consistently lower 
than for males, except in 2005 when they were approximately equivalent. 

Data from the ACFDR confirms that on average, over recent years, Australians with CF are 
living longer. They reported that deaths of persons with CF aged less than 20 years fell by 
70% between 1998 and 2003. They more recently reported a large increase in the proportion 
of the cystic fibrosis population who were aged 18 years and over, between 1998 (27%) and 
2005 (41%) (ACDFR 2008).  
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1. See Appendix A, Table A9.4 for source data.  

2. Cystic fibrosis classified according to International Statistical Classification of Diseases, 10th Revision (ICD-10) code E84.  

Source: AIHW National mortality database. 

Figure 9.4: Average age at death where cystic fibrosis was the underlying cause 

The trend for Australians with CF to live longer has also been seen internationally. Data from 
the United Kingdom and Europe indicate improved survival rates and increased age at 
death for people diagnosed with CF (Goss & Rosenfeld 2004; Dodge et al. 1997).  

9.2 Health service impacts 
The trend for CF patients to live longer has implications for the treatment of CF, as expertise 
moves from a paediatric focus to older patients. There is limited knowledge of how cystic 
fibrosis interacts with the normal ageing processes. There may be a range of issues associated 
with the disease as the patients living longer experience complications of having the disease 
long term. These complications include liver disease, diabetes mellitus and osteoporosis 
(Loddenkemper 2003).  

9.2.1 Management 

In clinics 

The management of CF aims to prevent airway obstruction and infection. If the person is to 
mitigate the severity of the disease they must take enzymes, vitamins and medications; 
comply with recommended dietary regimes; pay careful attention to hygiene; and have 
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regular physiotherapy. Much of the care required can be performed at home, however, 
people with CF often visit clinics or hospitals for treatment (Goldbeck et al. 2007). 

Specialist CF clinics, located across Australia in major hospitals, provide management 
services for people with CF. The ACFDR estimated the median number of visits to these 
clinics in 2005 was three, down from four in 2004. Some people with CF visited these clinics 
over 12 times in the year (4.3% for children and adolescents and 6.7% for adults). The 
proportion that had only one, or no visits, was much lower in children and adolescents 
(10.8%) than adults (32.7%).  

In hospitals 

There were 3,408 hospitalisations where CF was the principal diagnosis in  
2006–07. The average age at hospital separation was about 19 years for males and females.  

Hospitalisations for cystic fibrosis are relatively long, with the average length of stay per 
hospital separation in 2006–07 being about 11 days for both males and females. This 
compares to an average of 3.3 days for all separations. The typical 10 to 14 day stay is 
described by CF patients as a ‘tune up’, where they are given antibiotic and physical therapy.  

The most common procedure performed during a hospitalisation is physiotherapy, 
occurring 2,679 times in 2006–07. This physiotherapy consists primarily of subjecting the 
lungs to various pressures through external percussive and vibratory techniques. These 
techniques assist in clearing mucus from the lungs. Other common procedures performed 
are dietetics (dietary advice and education), venous catheratisation (for introduction of 
antibiotics), social work, pharmacy and occupational therapy (Figure 9.5). 
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Source: AIHW National Hospital Morbidity Database. 

Figure 9.5: Hospital procedures for cystic fibrosis, 2006–07 
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According to hospital morbidity statistics, the number of lung or heart and lung transplants 
in people with CF has been much higher in the last 2 years (2005–06—20, 2006–07—24) than 
it was in the 6 years before (Figure 9.6). However, there were also 24 transplants in 1998–99. 
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Note: See Appendix A, Table A9.6 for source data. 

Source: AIHW National Hospital Morbidity Database. 

Figure 9.6. Lung or heart/lung transplants, 1998–99 to 2006–07  

The age-standardised rate of hospitalisations where CF was the principal diagnosis has 
remained relatively stable over the past 9 years (Figure 9.7). 
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1.  See Appendix A, Table A9.7 for source data.  

2.  Cystic fibrosis classified according to International Statistical Classification of Diseases, 10th Revision (ICD-10-AM) code E84. 
Age-standardised to the 2001 Australian population. 

Source: AIHW National Hospital Morbidity Database. 

Figure 9.7. Trend in hospital separation rate for cystic fibrosis, 1998–99 to 2006–07 
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9.3 Comorbidities and complicating factors 
A child with CF may spend long periods in hospital dealing with infections that would not 
affect most children (Armstrong et al. 1999). Most commonly these infections are the bacteria, 
Pseudomonas aeruginosa and Staphylococcus aureus. Once present, the organisms are rarely 
eradicated. In adulthood, Pseudomonas usually predominates. 

People with CF have regular tests for lung microbiology and lung function and have height 
and weight measured. The ACFDR obtains these results from a proportion of registrants. 

In 2005, about 50% of those registered with the ACFDR reported that they had sputum 
cultures or bronchial alveolar lavage (BAL) (see Box 9.2) performed to determine the type of 
microorganisms present in their lungs. Pseudomonas aeruginosa was present in 60% of the 
patients tested. In the 0–4 age group, the proportion was only about 18%, while from the age 
of 20 years the proportion was about 90%. Children 14 years and under are the most likely to 
have their lungs infected by Staphylococcus aureas. Fifty-three per cent of them were infected 
while only 38% of those over 14 were infected. 

Box 9.2: Bronchial alveolar Lavage (BAL) 

A BAL is done by inserting into the lungs, under local anaesthetic, a thin, flexible fibre-optic 
tube called a bronchoscope. It is inserted through the nose or mouth into the alveoli. Once 
the tube is in the lung, a small amount of fluid is sprayed into the lung. Lavage refers to this 
washing of the lungs with the saline fluid. The fluid is removed and analysed. 

The nature of the altered mucus in CF in the intestines inhibits absorption of nutrients like 
fat and vitamins. This means that people with CF are usually underweight for their age. 
Body Mass Index (BMI) data from the ACFDR confirms this phenomenon. Figure 9.8 
compares the BMI of those registered with the ACFDR at 31 December 2005 with the BMI of 
the general population, using data from the 2004–05 NHS. 
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Notes 

1. In the NHS 8% of the BMI’s were not stated. 

2. See Appendix A, Table A9.8 for source data. 

Sources: ACDFR 2008 31 December 2005; AIHW analysis of ABS 2004–05 National Health Survey CURF. 

Figure 9.8: Body Mass Index (BMI) of registrants of the ACFDR at 31 December 2005, 
compared to BMI in the Australian population  
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9.3.1 Associated morbidity 

The most common additional diagnosis where CF was principal diagnosis was Pseudomonas 
infection (1,574 diagnoses), followed by bronchiectasis (1,376 diagnoses) (Figure 9.9). These 
diagnoses are associated with the inability to clear mucus, the increased propensity for 
bacterial colonisation and subsequent defects in the lung and lung functioning.  

 
Note: See Appendix A, Table A9.9 for source data. 

Source: AIHW National Hospital Morbidity Database. 

Figure 9.9. Additional diagnoses where CF was the principal diagnosis, 2006–07 

Information about comorbidities (referred to as medical complications by the ACFDR) in 
those with CF was reported by 55% of those registered with the ACFDR in 2005. The 
proportion of these who reported no major comorbidities was highest in very young children 
(91%), generally decreasing with age to be comparatively lower in the 25–29 years (19%),  
30–34 years (28%) and 35+ years (20%) age groups. 

Osteopenia or osteoporosis (40%), gastroesophageal reflux (40%) and insulin-dependent 
diabetes (25%), were the most reported comorbidities of persons with CF over the age of 25 
who provided information on their medical complications.  
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10. Pneumoconiosis 

High levels of mineral or organic dusts and fibres cause the respiratory condition 
pneumoconiosis. It occurs most commonly from exposures in the workplace (see Box 10.1).  

Box 10.1: Physical changes in pneumoconiosis  

Prolonged exposure to dust and fibres can trigger an inflammatory response in lung tissues. 
For most types of pneumoconiosis this leads to diffuse scarring of the lung, also called 
pulmonary fibrosis (Chong et al. 2006). The scarring and inflammation of the lung 
progressively worsens in time. It causes the lungs to lose their elasticity and to decrease the 
surface area used to exchange gases, such as oxygen. Lung function ultimately declines. 

In the advanced stages the main symptom of pneumoconiosis is breathlessness. In the early 
stages there are often no symptoms.   

10.1 Causes of pneumoconiosis 
The three most common causes of pneumoconiosis in Australia are asbestos, silica and coal.  

10.1.1 Asbestos 

Asbestos is a general term used to describe several fibrous minerals including chrysotile, 
crocidolite and amosite. While it is best known as a cause of mesothelioma (a type of cancer), 
asbestos causes other respiratory conditions, such as bronchogenic carcinoma, benign pleural 
conditions and pneumoconiosis.  

Asbestosis, a type of pneumoconiosis, is mostly caused by workplace exposure to asbestos. 
Occupations at greatest risk of asbestos exposure include asbestos mine workers, power 
station workers and railway labourers (Smith & Leggat 2006). Non-occupational exposure 
can occur through living near asbestos mines and domestic use of asbestos building products 
and piping. There is a risk of exposure during renovation and demolition of old buildings 
that still contain the fibres. 

The degree of cumulative asbestos exposure at work affects the time before onset of 
symptoms and the rate of progression. Changes in industrial hygiene and other  
asbestos-related work practices resulted in declines in death rates from the 1950s to 1990s 
and a longer lag time following exposure to the onset of symptoms (ASCC 2006).  

10.1.2 Silica 

Silica or silicon dioxide commonly comes in the form of quartz and sand. Other forms of 
silica are tridymite and cristbalite. It is used to manufacture glass, ceramics and as an 
abrasive agent. 

The inhalation of large amounts of fine particles of crystalline silica causes silicosis. Silica, in 
the forms of tridymite and cristbalite, are more likely to cause fibrotic changes in the lungs. 
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Occupations such as mining, and other quarrying and tunnelling operations, are associated 
with silicosis (Smith & Leggat 2006). 

Exposure to sudden large amounts of free silica, usually in the form of quartz, can cause a 
severe acute form of silicosis (SABRE 2008). Death may occur within a couple of years of 
initial exposure. Due to strict regulations, silica exposure is now extremely rare. The most 
common form of silicosis is chronic silicosis where the time from exposure to the onset of 
symptoms is years to decades.  

10.1.3 Coal 

Coal worker pneumoconiosis is caused by exposure and inhalation of large amounts of 
washed coal (Smith & Leggat 2006). People are at a greater risk of this condition if they are 
exposed to coal dust over a long period of time. Symptoms are not often seen until 10 to 20 
years following exposure. Chronic exposure to coal dust can also lead to COPD. 

10.2 General epidemiology 

10.2.1 Incidence 

Two surveillance systems in Australia generate data on the incidence of occupational 
respiratory diseases. One is based on notifications by respiratory physicians of diagnosed 
cases and the other on successful workers compensation claims.  

Data sources 

The Surveillance and Australian Workplace Based Respiratory Events (SABRE) is an 
occupational respiratory disease surveillance notification system. SABRE has operated in 
Victoria and Tasmania since 1997 and in New South Wales since 2001. The system involves 
voluntary and anonymous reporting by respiratory and occupational physicians of 
respiratory events encountered in their practices. The coverage is incomplete as not all 
physicians who see cases of workplace-based respiratory diseases notify.  

The lack of coverage across states means that SABRE data cannot be considered 
representative of Australia as a whole. 

The National Occupational Health and Safety Commission (NOHSC) maintains the National 
Data Set for Compensation-based Statistics (NDSCS), another source of information on 
pneumoconiosis incidence. This database contains information on new cases of compensable 
work-related injury and disease, thereby providing some estimation of the incidence of such 
diseases. 

Surveillance of Australian Workplace Based Respiratory Events 

In NSW, there were 366 notified cases of asbestosis and 87 notified cases of silicosis from 
2001 to July 2008 (SABRE 2008). In Victoria and Tasmania, around 90 cases of 
pneumoconiosis were notified to the SABRE system from 1999 to 2005 (Sim et al. 2005). The 
variation between states may be due to the different industries operating in each state and 
different reporting rates by physicians in each of the states. 
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National Data Set for Compensation-based Statistics 

There were 245 successful compensation claims for asbestosis and 20 claims for silicosis in 
2004–05 (ASCC 2008b). The number of claims for asbestosis increased from 95 in 1997–98 
(when the database was established) to 245 in 2004–05 (Figure 10.1). Most cases of 
pneumoconiosis claims were for asbestosis and almost all were males.  
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Notes 

1. The data are rounded to the nearest five claims to protect confidentiality and are not age-standardised. 

2. See Appendix A, Table A10.1 for source data. 

Source: ASCC 2008a. 

Figure 10.1. Number of claims in the National Data Set for Compensation-based Statistics by 
type of pneumoconiosis, 1997–98 to 2004–05. 
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10.2.2 Mortality 

There were 105 deaths in 2006 in Australia with pneumoconiosis as the underlying cause of 
death. The average age at death was 80 years. Pneumoconiosis was also an associated cause 
for a further 224 deaths in 2006. The most common underlying causes of death in these cases 
were malignant neoplasms of the connective and soft tissue, neoplasms of the bronchus, 
acute myocardial infarction and COPD. 

The pneumoconiosis death rate has fallen sharply since the early 1950s when the male  
age-standardised rate peaked at 3.9 deaths per 100,000 population. For the last  
quarter-century, the death rate has been less than, or about, 1 per 100,000 population (Figure 
10.2). The sharp decline and the levelling of the death rate can be mostly attributed to 
decreased exposure to hazardous dusts and fibres in the workplace. Legislation, improved 
technology and occupational health practices have reduced exposure to asbestos, silica dust 
and coal.  
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1. See Appendix A, Table A10.2 for source data.  

2. Age standardised to the Australian population at 30 June 2001. 

3. Pneumoconiosis classified according to ICD-5 codes 114(a) and 14(e)pt, ICD-6 codes 523 to 534, ICD-7 codes 23 to 24, ICD-8 
codes 515 to 516, ICD-9 codes 500 to 505 and ICD-10 codes J60 to J64. 

Source: AIHW National mortality database. 

Figure 10.2: Trends in death rates for pneumoconiosis, 1940–2006 

There has been an increase in the death rate for pneumoconiosis since 1998 (Figure 10.3). 
However, deaths due to asbestosis, in particular, have increased during this time. This is 
most likely because workers exposed to low levels decades ago are now beginning to show 
symptoms of the disease. Also there may be increased recognition of the condition by 
physicians, although there has not been a simultaneous increase in hospitalisations due to 
pneumoconiosis.  
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1.  See Appendix A, Table A10.3 for source data. 

2.  Underlying cause of death data are classified according to ICD-10 code J61 (asbestosis), J60 (coal workers), J62 (silicosis) and 
J63–J64 (other types of pneumoconiosis).  

Source: AIHW mortality database. 

Figure 10.3. Trend in pneumoconiosis mortality by type, 1998 to 2006 

10.3 Health service impacts 

10.3.1 Hospitalisations 

There were 213 hospitalisations attributed to pneumoconiosis in 2006–07. Of these, 90% were 
for males, reflecting the male-dominated nature of the occupations that are associated with 
exposure to dust and fibres. The hospitalisations for pneumoconiosis have remained steady 
in the last 9 years, with age-standardised rates of 1.7 per 100,000 males in 1998–99 and 1.9 per 
100,000 males in 2006–07.  

The average length of stay was 6.1 days for males and 4.0 days for females in 2006–07. The 
average age at hospital separation is trending upwards for pneumoconiosis, from 67 years in 
1998–99 to 73 years in 2006–07. 

Asbestosis is the most common reason for pneumoconiosis hospitalisations. In 2006–07, 68% 
of pneumoconiosis hospitalisations were for asbestosis, 16% for coal workers’ 
pneumoconiosis, 12% for silicosis and 4% for other types of pneumoconiosis. 
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11. Sleep apnoea  

Sleep apnoea (SA) is a disorder characterised by repeated breathing disturbances during 
sleep. People with sleep apnoea experience repeated periods of breathing cessation (apnoea) 
or reduced airflow (hypopnoea) that cause intermittent dips in blood oxygen saturation and 
also fragment sleep.  

The severity varies widely. Monitoring the number and types of sleep disturbances can 
measure the severity of this disorder. A clinical diagnosis of SA generally requires the 
observation of at least five of these respiratory disturbance events per hour during sleep.  

Box 11.1 Diagnosis of sleep apnoea by polysomnography 

The gold standard for diagnosing SA is to use polysomnography (PSG). PSG is a 
comprehensive sleep monitoring test that can monitor breathing function and respiratory 
effort during sleep, as well as brain activity, eye movements, heart rhythm and muscle 
activity. The apnoea-hypopnoea index (AHI) is determined by calculating the average 
number of apnoea and hypopnoea events per hour of sleep.  

Guidelines for the severity of SA were established by the American Academy of Sleep 
Medicine Task Force (American Academy of Sleep Medicine Task Force 1999) and adopted 
as guidelines by the Australasian Sleep Association and the Thoracic Society of Australia 
and New Zealand in October 2005 as follows: 

Normal  — AHI less than 5 events per hour of sleep. 

Mild  — AHI 5 to 15 events per hour of sleep. 

Moderate  — AHI 15 to 30 events per hour of sleep. 

Severe  — AHI greater than 30 events per hour of sleep. 

The Australasian Sleep Association and the Thoracic Society of Australia and New Zealand 
recommend that these guidelines be used with caution in describing severity because the 
technique used to underpin the guidelines has now been superseded by a more sensitive 
measure of airflow in most clinical laboratories. 

Common symptoms of SA include persistent loud snoring, witnessed apnoea, excessive day 
time sleepiness, lack of energy, reduced concentration, memory impairment, morning 
headache, dry or sore throat on waking up, unrefreshed sleep or depression (Lam et al. 
2007). The individual with SA is often unaware of any breathing difficulties. 

SA can be categorised into two main syndromes, based on the underlying cause of the sleep 
disturbance: 

• Obstructive sleep apnoea/hypopnoea syndrome (OSAHS or simply OSA) is caused by 
intermittent collapse of the upper airway, blocking and obstructing airflow. The smaller 
the upper airway space when awake, the more likely the airway collapse. Obesity and fat 
deposits in the airway are important contributing factors to the development of OSA. A 
distinguishing feature of OSA is a persistent effort to breathe against the obstructed 
upper airway.  

• Central SA syndrome (CSAS) is much less common and occurs when the brain fails to 
send messages to the body to breathe.  

These two syndromes can occur separately or concurrently in the same patient.  
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In addition to the definition of SA defined by polysomnography results and by the 
underlying cause, SA is also commonly defined as being symptomatic (present and 
demonstrating daytime symptoms) or asymptomatic (present but without daytime 
symptoms).  

11.1 General epidemiology 

11.1.1 Prevalence 

Prevalence estimates of SA are affected by the variability of available diagnostic approaches 
and population characteristics. In particular, the parameters of the sleep disturbances 
measured vary considerably. The length of the sleep disturbances, degrees of oxygen 
desaturation and the apparatuses used to detect the events, contribute to differences in 
estimates.  

Several epidemiological studies in largely Caucasian populations have shown that SA is 
common in middle-aged adults. A population study of 294 Australian men aged 40 to 65 
years found that 26% had SA (AHI  5). Only 3% had daytime sleepiness associated with 
their SA (Bearpark et al. 1995).  

Studies in other western populations have found similar prevalence rates. The Wisconsin 
Sleep Cohort Study in the United States reported that the estimated prevalence of 
asymptomatic OSA was 9% for women and 24% for men aged 30–60 years (Young et al. 
1993). In the same study, symptomatic OSA (based on daytime sleepiness) prevalence rates 
were 2% for women and 4% for men.  

A study of the US state of Pennsylvania found that symptomatic OSA prevalence was 1.2% 
for women and 3.9% for men (Bixler et al. 2001).  

The reason for the lower prevalence of SA in women compared to men is not yet known. 
Some of the factors which may explain the differences include differences in obesity and the 
distribution of adipose tissue, upper-airway anatomy, upper-airway muscle function, control 
of ventilation, the effect of sex hormones and leptin (Kapsimalis & Kryger 2002).  

Large-scale prevalence studies in Asia (Hong Kong, India and Korea) have shown 
prevalence rates comparable to that in Caucasian populations (Ip et al. 2001; Ip et al. 2004; 
Udwadia et al. 2004; Kim et al. 2004).  

Similarly, the prevalence of OSA in middle-aged African–Americans is comparable to their 
Caucasian counterparts (Young et al. 2002b; Redline et al. 1997), however, younger African–
Americans under 25 years have a higher prevalence than Caucasian–Americans of the same 
age (Redline et al. 1997).  

Several estimates put the prevalence of OSA in children at between 1 and 2% (Brunetti et al. 
2001). There is increasing recognition that OSA may have significant consequences for 
children, even in milder cases.  
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11.1.2 Mortality 

Several studies have reported increased rates of mortality in patients with OSA (He et al. 
1988; Marti et al. 2002; Lavie et al. 1995), particularly in relation to cardiovascular events 
(Marin et al. 2005), such as stroke (Yaggi et al. 2005).  

Increased rates of mortality have been shown to be dependent on the severity of the OSA. An 
early study showed that patients with an AHI of greater than 20 had greater mortality than 
people with an AHI less than 20 (He et al. 1988).  

More recently, moderate and severe levels of OSA have been shown to be associated with an 
increased risk of mortality from any cause (Lavie et al. 2005; Marshall et al. 2008).  

Increased mortality from OSA seems to be age-dependent. Several studies have suggested 
that increased mortality is only evident in people over 50 years (Marti et al. 2002; He et al. 
1988). 

Although these studies establish SA as being important in the train of events leading to 
death, it is not often that SA will be recorded as an underlying cause of death. There were 
less than 20 deaths each year between 1998 and 2006 where SA was the underlying cause, a 
total of only 130 over the period. Age-standardised rates have not exceeded 0.1 per 100,000 
population.  

It is more informative to look at deaths where SA was a part of the train of events leading to 
death, by looking at the total number of deaths in which SA was mentioned anywhere 
(underlying or associated) as a cause. These have increased steadily and doubled in the last 9 
years, from 142 in 1998 to 289 in 2006. This increase may be due to increased awareness and 
diagnosis of SA, the ageing of the population or an increase in the prevalence of SA. In order 
to account for the ageing population, Figure 11.1 shows the age-standardised rate over this 
period. It increased from 0.8 to 1.3 per 100,000 population between 1998 and 2006. The male 
rate contributed most to the increase, rising from 1.2 to 2.1. 
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1. See Appendix A, Table A11.1 for source data. 

2. Sleep apnoea classified according to International Statistical Classification of Diseases, 10th Revision (ICD-10) code G47.3  

Source: AIHW National Mortality Database. 

Figure 11.1: Deaths with sleep apnoea reported anywhere on the death certificate 
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In 2006, the underlying causes of death, where SA was an associated cause (271), were 
dominated by diseases of the circulatory system (33%), consistent with the link between SA 
and cardiovascular morbidity. These circulatory underlying causes include acute myocardial 
infarction (11%) and ischaemic heart disease (9%). COPD (12%), obesity (8%) and diabetes 
(8%) were also common.  

11.2 Health service impacts 

11.2.1 Hospitalisations and procedures 

In many cases patients undergoing sleep studies will not be admitted as inpatients and will 
not appear in hospitalisation data. Despite this likely under-reporting, in 2006–07 there were 
about 44,500 hospitalisations with a primary diagnosis of SA, about 0.6% of all separations. 
Of these, about 70% were males. The average age at separation was about 48 years old, 
slightly lower in females (46 years) than males (48 years). The peak hospitalisations rate 
occurred in the 50 to 59 years age group for males and the 60 to 64 years age group for 
females. While SA can have serious consequences, the average length of stay per hospital 
separation was consistently just over one day for both males and females. 
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Note: See Appendix A, Table A11.2 for source data. Sleep apnoea classified according to International Statistical Classification of 
Diseases, 10th Revision (ICD-10-AM) code G47.3. 

Source: AIHW National morbidity database. 

Figure 11.2: Trends in hospitalisations for SA, 1998–99 to 2006–07 

Due to the largely anatomical nature of the disorder, the majority of current SA interventions 
are aimed at modifying the anatomical structures which impede breathing, or to determine 
the best method of treatment at home. A popular and effective non-surgical treatment,  
self-administered at home, is continuous positive airway pressure (CPAP). CPAP works by 
delivering air into the airway through a nasal mask or pillows so that when inhaling, the 
flow of air creates enough pressure to keep the airway open, preventing collapse and 
obstruction to breathing.  

According to hospitalisation data, in 2006–07, there were 23,777 sleep studies conducted on 
males with suspected SA and 10,376 conducted on females (AIHW National Hospital 
Morbidity Database). As indicated above, the real number of sleep studies conducted is 
likely to be significantly higher than this. Over the same period, there were 1,063 CPAP 
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procedures performed with females in hospital and 2,841 with males, where they had a 
primary diagnosis of SA. As most CPAP is undertaken nightly at home, most of the cases of 
using CPAP in hospital would be to determine the parameters of use for CPAP at home. In 
many cases the determination of the settings for a CPAP device are done at the same time as 
an overnight sleep study.  

Another common procedure in patients with SA is the removal of the tonsils and adenoids 
located on either side of the throat at the back of the mouth cavity. They are lymphatic 
tissues, located in this area to fight infection. In 2006–07, there were 4,150 operations of this 
type performed in Australia on patients with a principal diagnosis of SA. Most of these 
operations are performed on children and teenagers under 15 years, where it is the most 
effective in the treatment of SA.  

11.3 Comorbidities and complicating factors 
Repeated night-time breathing difficulties reduce the amount of oxygen in the blood 
(hypoxemia) and cause a person to wake briefly during sleep (arousal). This in turn 
interrupts the normal pattern of sleep, leading to detrimental health and psychosocial 
consequences. Among the most serious is the relationship between SA and stroke, heart 
disease, peripheral vascular disease and endothelial dysfunction.  

While people with SA may be unaware of their extensive night-time disturbances and the 
impact on their physical health, they are often acutely aware of the daytime psychosocial 
consequences. Excessive daytime sleepiness and impaired cognitive function are daytime 
consequences of SA. They can contribute to impaired work performance, irritability, 
relationship disharmony and a reduced level of satisfaction in everyday activities. 

Primary intervention initiatives aim to reduce risk by focusing on factors that can be 
modified. The most common associated diagnoses at hospital separation in 2004–05 included 
current and past use of tobacco, mouth breathing, high blood pressure, restless leg syndrome 
(a common recognised comorbidity of SA), disorders of the nose and nasal sinuses, obesity 
and swollen tonsils and adenoids. 

11.3.1 Daytime sleepiness 

Daytime sleepiness can be defined as mild, moderate or severe, based on the level of 
unwanted sleepiness or involuntary sleep episodes that occur during different activities 
(American Academy of Sleep Medicine Task Force 1999). In the mild form, sleepiness can 
occur during activities that require little attention, such as when watching television or 
reading; however, in severe cases, sleepiness can occur during conversation, walking or 
driving. 

11.3.2 Cognitive function 

SA is associated with impaired mental processes (cognitive function), including executive 
functions, working memory, alertness, attention, long-term episodic memory and impaired 
procedural memory (Mathieu et al. 2008). These functions can affect everyday life, especially 
when they occur during occupation-related activities. 
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Much of the data supporting an association between SA and impaired cognitive function 
comes from clinic-based studies. These studies have provided strong evidence for this link 
but may suffer from bias due to selective referral of people with more severe OSA (Young et 
al. 2002a).  

Data from population-based studies is limited; however, the Wisconsin Sleep Cohort Study 
found that OSA severity is related to diminished psychomotor efficiency (fine motor skills 
with sustained attention and concentration) (Kim et al. 1997). A common biological 
mechanism proposed to explain the observed cognitive dysfunction associated with OSA 
relates to the impact of chronic night-time hypoxemia on brain function. 

Box 11.2: What is cognitive function? 

Cognitive function is the mental faculty of processing information, and relates to having 
awareness, perception, reasoning, and judgment. Cognitive processes allow us to think, 
solve problems, make decisions, concentrate, learn, remember, and recognise. A number of 
standardised psychological tests can be used to determine if night-time apnoea and 
hypopnoea episodes cause cognitive deficits. 

11.3.3 Motor vehicle accidents 

Some studies indicate that people with severe SA are about two to three times more likely to 
be involved in an accident than people with mild disease (Ellen et al. 2006). This is mainly 
because night-time arousals and hypoxemia cause increased sleepiness and fatigue and 
impaired cognitive function. These symptoms often lead to inattention and perceptual errors, 
known contributors to motor vehicle accidents (George 2004; George 2007).  

However, a systematic review of SA and motor vehicle accidents studies shows that positive 
correlations are not always consistently observed (Ellen et al. 2006). A report from the United 
States estimates that about 800,000 SA-related motor vehicle collisions occurred in 2000, 
costing $15.9 billion and resulting in 1,400 deaths (Sassani et al. 2004). 

The effects of daytime sleepiness resulting from SA are of particular relevance to commercial 
motor vehicle operators, with some reports indicating that the prevalence of SA is higher in 
commercial vehicle drivers (Howard et al. 2004; Moreno et al. 2004).  

11.3.4 Cardiovascular morbidity 

People with SA have increased cardiovascular morbidity. The exact mechanism underlying 
this association remains to be identified.  

The most compelling evidence for a causal role of SA in increasing the prevalence of high 
blood pressure came from the Wisconsin Sleep Cohort Study. The study concluded that 
breathing disorders during sleep are likely to be risk factors for high blood pressure and 
consequent cardiovascular morbidity (Peppard et al. 2000b). This study accounted for 
confounding factors, such as BMI, neck and waist circumference, smoking status and alcohol 
use. 

In addition to general high blood pressure, SA has been strongly linked with stroke as well 
as cardiovascular diseases, such as pulmonary hypertension (high blood pressure in the 
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vessels carrying blood to and from the lungs), coronary artery disease, congestive heart 
failure, cardiac arrhythmias and atherosclerosis (Jain 2007; Parati et al. 2007). 

11.3.5 Quality of life 

Quality of life questionnaires are often used to determine the impact of OSA. They assess an 
individual’s perception of their quality of life. Nonspecific and disease-specific 
questionnaires have been used to assess quality of life in people with OSA. 

The most commonly used general questionnaire is the medical outcomes study short form-36 
questionnaire (SF-36). Using this questionnaire, both the Wisconsin Sleep Cohort Study (Finn 
et al. 1998) and the Sleep Heart Health Study (Baldwin et al. 2001) found an association 
between OSA severity and reduced quality of life. These studies also found that, although 
increased severity is associated with reduced quality of life, even people with mild disease 
(AHI=5) may also have reduced quality of life.  

A recent study has found that those aged 65 years and over with OSA and excessive daytime 
sleepiness only have a slightly reduced quality of life compared to those younger than 65 
years (Martinez-Garcia et al. 2008). 
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Appendix A: Source tables 

The source tables are not included in the printed publication but are available on the internet 
at <http://www.aihw.gov.au/publications/index.cfm/title/10518>. 

Note that each table number corresponds to the figure number for which they are the source. 
Table numbers can be determined from the table of figures provided later in this publication. 

http://www.aihw.gov.au/publications/index.cfm/title/10518
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Appendix B: Health care expenditure 

In 2004–05, the direct health expenditure allocated to respiratory diseases was $3.3 billion. 
This was 6.3% of the $52.7 billion allocated to diseases (see Box B.1). This put respiratory 
disease in 6th place in terms of expenditure on a single disease group. Cardiovascular disease 
($5.9 billion/11.2%), oral health ($5.3 billion/10.1%), mental disorders ($4.1 billion/7.8%), 
musculoskeletal disease ($4.0 billion/7.5%) and neoplasms (including cancers) 
($3.8 billion/7.2%) were greater. Genitourinary disease ($2.3 billion/4.5%) was the next 
highest group after respiratory disease (AIHW 2007). 

Box B.1: Allocation of total direct health expenditure to diseases in 2004–05 

The total direct health expenditure is the money spent by governments, private health 
insurers, companies and individuals to prevent, diagnose and treat health problems. It does 
not include indirect costs, such as the cost of aids, modifications, child care, lost wages or 
quality of life.  

The allocation of direct health expenditure to diseases undertaken by the AIHW is a satellite 
national account. Satellite national accounts enable the linkage of non-monetary data 
sources to the national accounts.  

$52.7 billion of the $81.1 billion total direct health expenditure was allocated to specific 
diseases. Expenditure categories included hospital services for admitted patients, out-of-
hospital medical services, prescription pharmaceuticals and research. The amount that 
could not be allocated included services such as non-admitted patient services, community 
health, administration and non-prescription medications. 

Disease allocations were further allocated to age groups and sexes within disease groups 
(AIHW 2007). 
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Health care expenditure allocated to asthma and COPD 

In 2004–05, the amount of direct expenditure allocated to asthma was $606 million and the 
amount allocated to COPD was $560 million. Together these two diseases accounted for 35% 
of the $3.3 billion allocated to respiratory diseases. Details of expenditure for respiratory 
diseases other than asthma and COPD are not currently available. For asthma, prescription 
pharmaceuticals ($358m or 59%) accounted for the greatest expenditure, while for COPD the 
greatest expenditure was for admitted patients ($334m or 60%) (see Table B.1). 

Table B.1: Expenditure allocated to asthma and COPD by type of expenditure, 2004–05  

 
Admitted 
patients(a) 

Out-of-hospital 
medical services 

Prescription 
pharmaceuticals (b) Research 

Total allocated 
expenditure 

 $ millions 

Asthma 98 138 358 12 606 

COPD 334 71 144(c) 11 560 

Total 432 209 358 23 1166 

(a) Public and private acute hospitals and psychiatric hospitals. Includes medical services provided to private admitted patients in hospital. 
(b) Includes all pharmaceuticals for which a prescription is needed, including benefit-paid prescriptions, private prescriptions and under-
copayment prescriptions. 
(c) Also includes expenditure on cor pulmonale (approx. 0.5%). 

Notes 
1.Components may not add to totals due to rounding. 
2.ICD-10 codes used: Asthma: J45–J46 & J82; COPD: J40–J44, J67   

Source: AIHW Disease expenditure database as at 10 December 2008.   

The different expenditure patterns are illustrated in Figure B.1. The different nature of the 
two diseases is reflected in contrasting patterns of expenditure.  

59%

16%

23%

2%

26%

60%

13%
2%

Asthma COPD

Prescription pharmaceuticals (a)

Admitted patients (b)

Out-of-hospital medical serv ices

Research
 

(a)  Includes all pharmaceuticals for which a prescription is needed, including benefit-paid prescriptions, private prescriptions and under-
copayment prescriptions. COPD prescription pharmaceuticals include expenditure on cor pulmonale (approx. 0.5%). 

(b)  Includes public and private acute hospitals, and psychiatric hospitals. Includes medical services provided to private admitted patients in 
hospital. 

Note: Table of source data below (Table B.1). 

Source: AIHW Disease expenditure database as at 10 December 2008. 

Figure B.1: Direct expenditure allocated to asthma and COPD, by type of expenditure, 2004–05. 
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Different patterns of expenditure over the life course are revealed when direct allocated 
expenditure for asthma and COPD are compared according to age and sex. The different 
patterns illustrate the different characteristics of the two diseases. Expenditure on asthma 
was more evenly distributed than COPD across the ages. These differences are illustrated in 
figure B.2 and B.3.  

In Figure B.2, for males 0–4 years, expenditure on admitted patients with asthma was about 
39% of the total expenditure, whereas, for males 65–74 years with asthma, expenditure on 
admitted patients was about 8% of the total expenditure. Similar differences can be seen in 
Figure B.3. For males 55–64 years, 22% of the allocated expenditure on COPD was on  
out-of-hospital services, whereas, for females 85+ years, 6% of the expenditure was on out-
of-hospital services. More detailed information can be viewed in Table B.2 and Table B.3.  

 

55 50 45 40 35 30 25 20 15 10 5 0 5 10 15 20 25 30 35 40 45 50

0–4
5–14
15–24
25–34
35–44
45–54
55–64
65–74
75–84
85+

Expenditure ($ millions)

Admitted patients(a)
Out-of-hospital medical services
Prescription pharmaceuticals(b)
Ad i d i ( )

Age groupMales Females

 
(a) Public and private acute hospitals, and psychiatric hospitals. Includes medical services provided to private admitted patients in hospital. 

(b) Includes all pharmaceuticals for which a prescription is needed, including benefit-paid prescriptions, private prescriptions and under-
copayment prescriptions. 

Note: Table of source data below (Table B.2). 

Source: AIHW Disease expenditure database as at 10 December 2008. 

Figure B.2: Direct expenditure allocated to asthma, by type of expenditure, 2004–05 
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Admitted patients(a)
Out-of-hospital medical services
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Ad i d i ( )
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(a)  Public and private acute hospitals, and psychiatric hospitals. Includes medical services provided to private admitted patients in hospital. 

(b)  Includes all pharmaceuticals for which a prescription is needed, including benefit-paid prescriptions, private prescriptions and under-
copayment prescriptions. 

(c)  Also includes expenditure on cor pulmonale (approx. 0.5%). 

Note: Table of source data below (Table B.3). 

Source: AIHW Disease expenditure database as at 10 December 2008. 

Figure B.3: Direct expenditure allocated to COPD(c), by type of expenditure, 2004–05 
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Table B.2: Direct expenditure allocated to asthma, by age, sex and area of health expenditure,  
2004–05, ($ millions) 

Age Sex 
Admitted 
patients(a) 

Out-of-hospital 
medical services

Prescription 
pharmaceuticals(b) 

Total allocated 
expenditure

All persons 25.861 15.390 26.193 67.444

Male 16.765 9.993 16.582 43.340

0–4 

Female 9.096 5.397 9.611 24.105

All persons 16.366 18.885 53.559 88.810

Male 9.809 11.315 32.856 53.980

5–14 

Female 6.557 7.570 20.703 34.830

All persons 7.009 13.599 39.461 60.069

Male 2.614 6.093 16.730 25.437

15–24 

Female 4.396 7.505 22.732 34.633

All persons 6.816 11.881 33.310 52.006

Male 2.170 4.845 12.612 19.626

25–34 

Female 4.646 7.036 20.698 32.380

All persons 9.220 13.078 42.987 65.285

Male 2.234 5.321 14.608 22.164

35–44 

Female 6.986 7.757 28.379 43.122

All persons 8.794 16.155 38.420 63.369

Male 2.472 5.276 14.403 22.152

45–54 

Female 6.321 10.879 24.017 41.217

All persons 8.868 22.766 46.955 78.589

Male 2.223 8.865 18.143 29.231

55–64 

Female 6.645 13.901 28.812 49.358

All persons 6.394 14.399 41.173 61.965

Male 1.668 3.734 16.756 22.157

65–74 

Female 4.726 10.665 24.417 39.808

All persons 6.694 9.411 28.378 44.482

Male 1.555 4.301 11.341 17.197

75–84 

Female 5.139 5.109 17.037 27.285

All persons 2.088 2.045 7.715 11.848

Male 0.274 0.720 2.785 3.780

85+ 

Female 1.814 1.324 4.930 8.068

All persons 98.110 137.607 358.152 593.869

Male 41.784 60.464 156.816 259.064

Total 

Female 56.326 77.143 201.335 334.805

(a) Public and private acute hospitals, and psychiatric hospitals. Includes medical services provided to private admitted patients in hospital. 

(b) Includes all pharmaceuticals for which a prescription is needed, including benefit-paid prescriptions, private prescriptions and under-copayment 
prescriptions. 

Notes 

1. Components may not add to totals due to rounding. 

2. ICD-10 codes used: J45–J46 and J82. 

Source: AIHW Disease expenditure database as at 10 December 2008. 
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Table B.3: Direct expenditure allocated to COPD, by age, sex and area of health expenditure,  
2004–05, ($ millions) 

Age Sex 
Admitted 
patients(a) 

Out-of-hospital 
medical services(b)

Prescription 
pharmaceuticals(b)(c) 

Total allocated 
expenditure

All persons 0.322 0.016 0.231 0.569

Male 0.218 0.004 0.160 0.382

0–4 

Female 0.104 0.012 0.071 0.187

All persons 0.301 0.059 0.604 0.965

Male 0.128 0.041 0.429 0.599

5–14 

Female 0.173 0.019 0.174 0.366

All persons 0.552 0.209 0.350 1.111

Male 0.239 0.042 0.186 0.467

15–24 

Female 0.313 0.167 0.164 0.643

All persons 0.890 0.794 0.776 2.460

Male 0.406 0.731 0.385 1.523

25–34 

Female 0.484 0.063 0.391 0.937

All persons 3.664 2.151 2.607 8.422

Male 1.572 1.081 1.279 3.932

35–44 

Female 2.092 1.070 1.328 4.490

All persons 17.360 5.035 10.404 32.799

Male 7.270 2.817 5.900 15.987

45–54 

Female 10.090 2.218 4.504 16.812

All persons 50.215 17.855 27.883 95.953

Male 24.183 10.915 15.469 50.568

55–64 

Female 26.032 6.939 12.414 45.385

All persons 96.774 21.445 43.860 162.078

Male 53.801 12.425 27.391 93.618

65–74 

Female 42.973 9.019 16.468 68.460

All persons 124.937 20.991 46.166 192.094

Male 73.360 12.532 25.130 111.022

75–84 

Female 51.577 8.459 21.036 81.072

All persons 38.735 2.744 10.803 52.282

Male 20.892 1.342 5.691 27.924

85+ 

Female 17.843 1.403 5.112 24.358

All persons 333.751 71.299 143.683 548.732

Male 182.071 41.930 82.021 306.022

Total 

Female 151.680 29.368 61.662 242.710

(a) Public and private acute hospitals, and psychiatric hospitals. Includes medical services provided to private admitted patients in hospital. 

(b) Also includes expenditure on COPD—cor pulmonale (approx. 0.5%) 

(c) Includes all pharmaceuticals for which a prescription is needed, including benefit-paid prescriptions, private prescriptions and under-copayment 
prescriptions. 

Notes  

1. Components may not add to totals due to rounding.  

2. ICD-10 codes used: J40–J44, J67 

Source: AIHW Disease expenditure database as at 10 December 2008. 
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Appendix C: Fact sheets 

Fact sheet 1: Asthma hospitalisations 

Item Males Females Persons 

    

Number of hospitalisations in 2006–07 17,989 18,599 36,588 

… in 2005–06 18,595 19,334 37,929 

… in 2004–05 18,102 19,359 37,461 

… in 1998–99 26,272 27,635 53,907 

    

Age–standardised hospital separation rate in 2006–07 176 180 179 

… in 2005–06 184 190 188 

… in 2004–05 183 194 189 

… in 1998–99 272 292 283 

        

Average length of stay (in days) in 2006–07 1.8 2.6 2.2 

… in 2005–06 1.9 2.7 2.3 

… in 2004–05 1.9 2.8 2.4 

… in 1998–99 2.2 3.2 2.7 

    

Average age at hospital separation (in years) in 2006–07 14.6 29.6 22.2 

… in 2005–06 15.0 30.4 22.8 

… in 2004–05 15.3 30.9 23.4 

… in 1998–99 15.8 29.4 22.8 

        

Percentage 65 years of age and over in 2006–07 4.9 13.1 9.1 

... in 2005–06 4.9 13.5 9.3 

... in 2004–05 5.1 13.8 9.6 

…in 1998–99 5.5 12.7 9.2 

    

Percentage under 5 years of age in 2006–07 47.8 25.4 36.4 

... in 2005–06 48.9 25.5 37.0 

... in 2004–05 46.6 23.8 34.8 

… in 1998–99 42.8 21.6 31.9 

        

Percentage of all hospitalisations in 2006–07 0.5 0.5 0.5 

... in 2005–07 0.5 0.5 0.5 

… in 2005–06 0.5 0.5 0.5 

… in 1998–99 1.0 0.9 0.9 

    

Percentage Indigenous in 2006–07(a) 6.0 4.6 5.3 

… in 2005–06(a) 5.1 6.4 5.7 

… in 2004–05(a) 6.2 4.6 5.4 

… in 1998–99(b) 7.0 8.5 7.8 

    

Most common procedure in 2006–07 Physio Physio Physio 

… in 2005–06 Physio Physio Physio 

… in 2004–05 Physio Physio Physio 

… in 1998–99 Physio Physio Physio 

Note: Rates are per 100,000 and are age standardised to the 2001 Australian population.  
(a) Analysis includes data for NSW, VIC, Qld, WA, SA and NT (NT public hospitals only) for which the quality of Indigenous identification is 
considered acceptable for the purpose of analysis. 

All conditions in included states, percentage Indigenous in 2006–07 = 3.5%; 2005–06 = 3.5%; 2004–05 = 3.3%.  

(b) Includes data from WA, SA , Qld and NT (public hospitals) only.    

All conditions in included states, percentage Indigenous in 1998–99 = 7.0%.    

Source: AIHW National Hospital Morbidity Database.    
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Fact sheet 2: Asthma mortality 

Item Males Females Persons 
Number of deaths in 2006 139 263 402 
...  in 2005 108 210 318 
… in 2004 108 205 313 
… in 1998 187 294 481 
Age-standardised death rate in 2006 1.5 2.0 1.8 
… in 2005 1.1 1.7 1.5 
… in 2004 1.2 1.7 1.5 
… in 1998 2.3 2.9 2.7 
Average age at death (in years) in 2006 70.5 75.1 73.5 
... in 2005 62.5 72.6 69.1 
… in 2004 61.4 71.7 68.1 
… in 1998 63.4 66.8 65.5 
Percentage 65 years of age and over in 2006 71.9 78.3 76.1 
... in 2005 54.6 71.9 66.0 
… in 2004 55.6 71.2 65.8 
… in 1998 62.0 63.3 62.8 
Percentage between 5 and 34 years of age in 2006 7.2 3.0 4.5 
… in 2005 12.0 6.2 8.2 
… in 2004 16.7 6.3 9.9 
… in 1998 13.9 10.9 12.1 
Percentage in Major cities(a) in 2006 58.5 67.5 64.4 
… in 2005 57.8 60.8 59.8 
… in 2004 57.0 67.5 63.9 
… in 1998 61.8 66.4 64.6 
Percentage in Outer regional or Remote communities(b) in 2006 13.2 13.3 13.2 
… in 2005 14.6 15.0 14.9 
… in 2004 17.7 9.4 12.3 
… in 1998 15.4 13.0 13.9 
Percentage Indigenous(c) in 2006 0.0 4.4 2.8 
… in 2005 2.3 5.2 4.2 
… in 2004 2.5 0.0 1.0 
… in 1998 7.0 3.6 4.7 
Total potential years of life lost(d) in 2006 1,345 1,595 2,940 
… in 2005 1,680 1,820 3,500 
… in 2004 1,803 1,813 3,615 
… in 1998 2,615 3,583 6,198 
Potential years of life lost per death in 2006 9.7 6.1 7.3 
… in 2005 15.6 8.7 11.0 
… In 2004 16.7 8.8 11.5 
… in 1998 14.0 12.2 12.9 
Number of deaths in which asthma was an associated cause in 2006 314 539 853 
… in 2005 320 568 888 
… in 2004 360 535 895 
… in 1998 364 581 945 
Most common associated cause when underlying cause was asthma 
in 2006  

COPD Pneumonia COPD 

… in 2005 Pneumonia Pneumonia Pneumonia 

… in 2004 Chronic ischaemic 
heart disease 

Pneumonia Pneumonia 

… in 1998 Respiratory failure Pneumonia Pneumonia 

Note: Rates are per 100,000 population and are age standardised to the Australian population at June 2001.  

(a) Usual residence a major city. For reference against deaths from all causes, for all persons,   
percentage in Major cities in 2006 = 62.5,2005 = 61.9, 2004 = 62.9, 1998 = 64.0    

(b) Usual residence an outer regional or remote area. For reference against deaths from all causes, for all persons,  
percentage in Outer regional and Remote communities in 2006 = 13.3, 2005 = 13.1, 2004 = 13.1, 1998 = 13.3.  

(c) Includes data from QLD, WA, SA and NT only. For reference against deaths from all causes in these states, for all persons, 

percentage Indigenous in 2006 = 3.3, 2005 = 3.2, 2004 = 3.2, 1998 = 3.3.    

(d) Potential years of life lost is an indicator of premature mortality based on an arbitrary upper age limit of 75 years.   

Source: AIHW National Mortality Database.     
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Fact sheet 3: COPD hospitalisations 

Item   Males Females Persons 

Number of hospitalisations in 2006–07  29,132 23,428 52,560 

… in 2005–06  29,881 23,845 53,726 

… in 2004–05  30,158 22,982 53,140 

… in 1998–99  27,703 19,232 46,935 

Age–standardised hospital separation rate in 2006–07   301.4 198.7 240.5 

… in 2005–06   312.5 204.2 249.2 

… in 2004–05   325.1 201.8 252.5 

… in 1998–99   349.2 193.9 258.3 

Average length of stay (in days) in 2006–07  6.9 7.2 7.0 

… in 2005–06  7.0 7.3 7.1 

… in 2004–05  7.1 7.5 7.2 

… in 1998–99  7.8 8.2 7.9 

Average age at hospital separation (in years) in 2006–07   73.0 71.3 72.3 

… in 2005–06   72.9 71.4 72.2 

… in 2004–05   72.8 71.1 72.1 

… in 1998–99   70.9 69.6 70.4 

Percentage 65 years of age and over in 2006–07  79.7 73.4 76.8 

… in 2005–06  80.0 73.6 77.2 

… in 2004–05  79.9 72.6 76.8 

… in 1998–99  78.1 72.4 75.8 

Percentage under 5 years of age in 2006–07   0.1 0.1 0.1 

… in 2005–06   0.1 0.1 0.1 

… in 2004–05   0.1 0.1 0.1 

… in 1998–99   0.3 0.4 0.3 

Percentage of all hospitalisations in 2006–07  0.8 0.6 0.7 

… in 2005–06  0.9 0.6 0.7 

… in 2004–05  0.8 0.7 0.8 

… in 1998–99  1.0 0.6 0.8 

Percentage Indigenous in 2006–07 (a)   3.1 5.1 4.0 

… in 2005–06 (a)   3.3 4.8 3.9 

… in 2004–05 (a)   3.2 4.6 3.8 

… in 1998–99 (b)   2.5 3.8 3.1 

Most common procedure in 2006–07  Physiotherapy Physiotherapy Physiotherapy 

… in 2005–06  Physiotherapy Physiotherapy Physiotherapy 

… in 2004–05  Physiotherapy Physiotherapy Physiotherapy 

… in 1998–99   Physiotherapy Physiotherapy Physiotherapy 

Notes   

1. Rates are per 100,000 and are age standardised to the 2001 Australian population.  
  

2. Where sex was indeterminate, not stated or inadequately described, it has not been included in totals.  

(a)  Analysis includes data for NSW, VIC, Qld, WA, SA and NT(NT public hospitals only) for which the quality of Indigenous 
identification is considered acceptable for the purpose of analysis. All conditions in included states, percentage Indigenous in 
2006–07 = 3.5%; 2005–06 = 3.5%; 2004–05 = 3.3%. 

 

(b)  Includes data from WA, SA, Qld and NT (public hospitals) only. All conditions in 
included states, percentage Indigenous in 1998–99 = 7.0%.   

   

Source: AIHW National Hospital Morbidity Database. 
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Fact sheet 4: COPD deaths 

Item Males Females Persons 

Number of deaths in 2006 2,702 2,059 4,761 

… in 2005 2,832 2,054 4,886 

… in 2004 2,986 2,213 5,199 

… in 1998 3,387 2,055 5,442 

Age-standardised death rate in 2006 29.5 16.1 21.5 

… in 2005 32.0 16.6 22.7 

… in 2004 34.8 18.4 24.9 

… in 1998 47.7 20.0 30.8 

Average age at death (in years) in 2006 78.4 78.6 78.5 

… in 2005 77.9 78.1 78.0 

… in 2004 77.8 77.9 77.8 

… in 1998 76.4 76.6 76.5 

Percentage 65 years of age and over in 2006 92.4 90.9 91.8 

… in 2005 91.4 89.5 90.6 

… in 2004 91.6 90.0 90.9 

… in 1998 90.4 89.4 90.0 

Percentage in Major cities(a) in 2006 59.1 62.5 60.5 

… in 2005 56.0 62.7 58.8 

… in 2004 57.3 64.1 60.2 

… in 1998 57.3 64.3 59.9 

Percentage in Outer regional and Remote communities(b) in 2006  14.5 11.6 13.3 

… in 2005 15.8 12.5 14.4 

… in 2004 15.6 12.5 14.3 

… in 1998 15.9 12.2 14.5 

Percentage Indigenous(c) in 2006 4.5 3.9 4.3 

… in 2005 2.4 2.6 2.5 

… in 2004 2.3 3.5 2.8 

… in 1998 2.6 2.9 2.7 

Total potential years of life lost(d) in 2006 5,800 4,895 10,695 

… in 2005 6,790 5,500 12,290 

… in 2004 6,888 5,763 12,650 

… in 1998 9,720 6,090 15,810 

Potential years of life lost per death in 2006 2.1 2.4 2.2 

… in 2005 2.4 2.7 2.5 

… in 2004 2.3 2.6 2.4 

… in 1998 2.9 3.0 2.9 

Number of deaths where COPD was an associated cause in 2006  4,676 2,780 7,456 

… in 2005 4,681 2,588 7,269 

… in 2004 4,643 2,490 7,133 

… in 1998 4,691 2,321 7,012 

Most common associated cause of COPD deaths in 2006 Resp. failure Resp. failure Resp. failure 

… in 2005 Resp. failure Resp. failure Resp. failure 

… in 2004 Resp. failure Resp. failure Resp. failure 

… in 1998 Resp. failure Resp. failure Resp. failure 

Notes  

Rates are per 100,000 population and are Age standardised to the Australian population at June 2001. 
Where age is unknown the data have not been included in calculations. 

(a)  Usual residence a major city. For reference against deaths from all causes, percentage in Major cities in 2006 = 64.8, 2005 = 63.0, 2004 = 
63.2, 1998 = 64.3 
(b)  Usual residence an outer regional or remote area. For reference against deaths from all causes, percentage in Outer regional and Remote 
communities in 2006 = 11.7, 2005 = 12.5, 2004 = 12.4, 1998 = 12.5 
(c)  Includes data from QLD, WA, SA and NT only. For reference against deaths from all causes in these states, percentage Indigenous in 2006 
= 3.3, 2005 = 3.2, 2004 = 3.3, 2003 = 3.1, 1998 = 3.3. 
(d)  Potential years of life lost is an indicator of premature mortality based on an arbitrary upper age limit of 75 years 

Source: AIHW National Mortality Database.     
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