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Abstract 

 

Chronic wet cough in children is the hallmark symptom of protracted bacterial bronchitis (PBB) 

that if untreated, can lead to bronchiectasis. Bronchiectasis has a high prevalence among 

socially disadvantaged populations of high-income countries, including Australian First 

Nations1 children. Bronchiectasis causes early mortality with the disparity between First 

Nations and other Australian people being particularly marked. However, bronchiectasis can 

potentially be prevented or halted if it, or its precursors, are recognised and managed early. 

 

One of the biggest challenges in managing PBB and bronchiectasis in First Nations children is 

that diagnosis is often delayed by years. Early detection is difficult as children may appear well 

apart from a chronic wet cough. Delayed health seeking for chronic wet cough in children by 

parents/carers delayed or misdiagnosis by clinicians, can result in disease progression.  

 

The overall aim of the thesis was to investigate strategies to improve the timely recognition 

and management of chronic wet cough in young Aboriginal children by families and clinicians 

and to determine the prevalence of chronic wet cough and PBB in Aboriginal children in the 

Kimberley. 

 

The specific objectives were to: 

1. Determine parent/carer knowledge of chronic wet cough and the key barriers and 

facilitators to timely health seeking for chronic wet cough. 

 

1 When referring to Aboriginal and Torres Strait Islander people, the term “First Nations” will be used to 

respectfully include both Aboriginal and Torres Strait Islander people. In Western Australia, the preferred term 

for Aboriginal and Torres Strait Islander people is ‘Aboriginal’, as there are no Torres Strait Islander people 

indigenous to the State.  Hence, the term ‘Aboriginal’ will be used when referring to Indigenous people of WA. 

When referring to the literature,  the same-named term that is used in the literature will be repeated in the 

thesis.  
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2. Determine primary care clinician knowledge of chronic wet cough/PBB/Bronchiectasis 

and the barriers and facilitators to recognise and manage chronic wet cough in 

Aboriginal children. 

3. Develop and measure the effectiveness of knowledge translation strategies to (i) 

facilitate timely health care seeking by Aboriginal families for chronic wet cough in 

children and (ii) improve management of chronic wet cough in Aboriginal children by 

primary clinicians. 

4. Determine the prevalence of chronic wet cough and PBB in Aboriginal children in the 

Kimberley. 

 

An overview of the key findings is described for each objective below: 

Objective 1 was addressed through conducting qualitative interviews and focus group 

discussions with 44 Aboriginal parents/carers. The perception that chronic wet cough, in the 

absence of other symptoms, is normal (cough normalisation) and the lack of health literacy 

information were key barriers for families seeking help for chronic wet cough in children.  The 

key facilitator was the provision of culturally secure (i.e. ensuring Aboriginal people are treated 

with regard to their unique cultural needs and differences) health literacy information.  

 

Objective 2 was addressed by interviews and focus group discussions with 37 clinicians. Key 

barriers for clinicians recognising and managing chronic wet cough were limited training in 

culturally informed management of chronic wet cough and normalisation of chronic wet 

cough, in the absence of other symptoms or signs, by clinicians. The key enabler was improving 

practitioners’ knowledge of chronic wet cough and its management. 

 

Objective 3 was addressed through a pre-post implementation study conducted in Broome 

where concurrent strategies, including a 3-month health information campaign for families and 

primary care clinician training in management of PBB, and several other measures were 

undertaken.  The number of families seeking help for chronic wet cough in their child almost 

tripled and clinician proficiency in management of chronic wet cough improved significantly. 
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Objective 4 was addressed through a whole population study where 191 children were 

screened for the presence of chronic wet cough. The prevalence of chronic wet cough and PBB 

in Aboriginal children aged 0-7 years in 4 remote communities was 13% and 10% respectively. 

 

The work described in my thesis confirmed Aboriginal families who are empowered with 

culturally appropriate ( i.e. ensuring the unique cultural needs and differences of people are 

considered and respected) knowledge of disease will seek help, which challenges the many 

misconceptions regarding Aboriginal families and their health. Clinicians managed patients 

better after relatively simple solutions that were tailored to circumstances. Strategies 

implemented are sustainable and potentially translatable to other settings and for other 

chronic diseases and may potentially result in a reduction in chronic disease burden into 

adulthood. Lastly, the prevalence of chronic wet cough and PBB in Aboriginal children is high 

in the Kimberley region of WA.   
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Chapter 1 Introduction 

1.1 Rationale 

Protracted bacterial bronchitis (PBB) in children can begin early in life and typically presents with 

chronic wet cough1. Without effective management, PBB can lead to bronchiectasis2, a life limiting 

condition which has a disproportionately high prevalence among socially disadvantaged populations of 

high-income countries3-5, including Australian First Nation children6,7. Timely diagnosis and treatment 

of PBB can prevent progression to bronchiectasis2.  However, delayed health seeking by families and 

delayed/or misdiagnosis of PBB by clinicians prevents early and effective treatment and may lead to 

disease progression and the potential for more debilitating outcomes.  

 

Children with PBB typically present with a chronic wet cough. Therefore, early recognition and 

management of chronic wet cough is critical to diagnose and manage PBB, and prevent progression to 

permanent lung damage8. Therefore, in high-risk communities where disease is being under-

diagnosed, there is an urgent need to raise awareness about the importance of early recognition and 

management of chronic wet cough, to facilitate early help seeking by families and to improve 

management of chronic wet cough by clinicians (i.e. management is with two to four weeks of an 

appropriate antibiotic).  

 

This PhD project was initiated through a clinical need we identified.  A/Prof Schultz and I were 

conducting regional respiratory outreach clinics in the Kimberley and Pilbara and noticed that many 

Aboriginal children were being diagnosed with bronchiectasis too late, when disease had progressed.  

We experienced difficulties in eliciting accurate medical histories from families and children were not 

always receiving necessary respiratory medical care by clinicians and families, despite many families 

travelling long distances to attend their appointments and engaging in the services provided.  Our 

clinical observations were affirmed in 2015, when the Thoracic Society of Australia and New Zealand 

published guidelines on early detection and effective management of bronchiectasis, which 

emphasized the importance of early diagnosis and aggressive medical management to reduce 

morbidity and preserve lung function, along with “a culture-and expertise appropriate healthcare 

delivery model9.  We originally anticipated investigating ways to improve outcomes for Aboriginal 

children with bronchiectasis, however, it became apparent that we needed to start at the beginning, 
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i.e. to focus on addressing chronic wet cough in Aboriginal children and understand both family and 

clinician perspectives or knowledge of chronic wet cough. 

 

My PhD, aimed to determine better ways to recognise chronic wet cough earlier, to facilitate effective 

medical management in the primary health care setting and to determine the prevalence of chronic 

wet cough and protracted bacterial bronchitis in Aboriginal children in the Kimberley, a region where 

there is a disproportionate respiratory burden in Aboriginal people. 

1.2 About the Researcher 

I am a senior respiratory paediatric physiotherapist with over 25 years clinical experience at Perth 

Children’s Hospital, treating children with both acute and chronic lung disease. I have a special interest 

in culturally secure prevention and management of chronic lung diseases in Aboriginal children, which 

developed from my clinical role as part of a multidisciplinary team from Perth Children’s Hospital, 

where we provide respiratory care to Aboriginal children in the Pilbara and Kimberley for the past 10 

years.   

 

As a non-Aboriginal PhD student undertaking research in an Aboriginal context, I ensured I was familiar 

with the literature that supports culturally secure and decolonising research methods10 such as 

developing researcher reflectivity11; acknowledging and respecting Aboriginal ways of knowing, being 

and doing11; and applying the knowledge to employ culturally secure research methods. I recognise the 

unequal power inherent in the researcher–participant relationship and ensured I ‘disarmed’ myself as 

the ‘expert’, adopted a critically reflexive stance12 and listened and facilitated Aboriginal expertise to 

diminish those barriers that result in disempowerment and demeaning of cultural security12. My 

commitment to cultural competency in my roles as both researcher and clinician has been reflected in 

ongoing formal training and mentoring by local Aboriginal leaders and community members in the 

South-west of WA, the Pilbara region and the Kimberley over the last 10 years.  

 

Please note, my last name changed from D’Sylva to Laird during my candidature as reflected in the first 

one paper, being published under “D’Sylva”. 
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1.3 The Gap between First Nations and other Australians 

1.3.1 The life expectancy gap between First Nations and other Australians 

There are large differences in health outcomes and life expectancy of First Nations and non-First 

Nations people in Western countries13,14. While the life expectancy gaps have narrowed in New 

Zealand, the USA and Canada, in Australia, the gap has not narrowed in the last ~10 years 13,15,16. In 

2018, the child mortality rate for Australian First Nations children was 141 per 100,000—twice the rate 

for non-First Nations children (67 per 100,000)16. Although there has been a slightly improved mortality 

rate for First Nations children since 2008, the mortality rate for non-First Nations children has improved 

at a faster rate and, as a result, the gap has widened. Similarly, the life expectancy gap has neither 

closed nor is it on target to close by 2031, i.e. in 2007 the Australian government formally committed 

to achieving health equity for First Nations within 25 years16. The current life expectancy gap is 8.6 

years for males and 7.6 years for females. In remote and very remote regions of Australia, the gap is 

widest; life expectancy for First Nation men is 65.9 years and for First Nation women 69.6 years 

(respectively 6.2 and 6.9 years less than First Nation Australians living in cities)16. The mortality rates of 

First Nations are 1.7 times that of non-First Nations Australians16.  

 

1.3.2 The gap for Australia’s First Nation children: acute respiratory disease  

Respiratory diseases are the main cause of hospitalisation for young Australian children17. Acute 

respiratory diseases also represent a high burden of disease for Australian First Nation children. 

However First Nation children have even higher rates of hospitalisation for acute respiratory infections 

than non-First Nation children in Australia regardless of where they live18 and are twice as likely to be 

admitted to hospital with an acute respiratory condition19.  

 

Between 1990 and 2000, in WA the admission rates for acute lower respiratory tract infections were 

7.5 times higher in Aboriginal than non-Aboriginal children and in particular, pneumonia rates were 

13.5 times higher20.  In the Northern Territory (NT), 20% of Indigenous infants are hospitalised with 

acute lower respiratory tract infection at least once before their first birthday18 and these rates are 

substantially higher than the available published data among Indigenous populations of Alaska and 

America21 and in developing countries22. Furthermore, 7% of Indigenous infants in the NT are 

hospitalised with pneumonia, one of the highest reported rates in the world18,23. In WA, the rates were 

even higher; from 2000-2012, 8% of Aboriginal children were hospitalised for pneumonia, in the 
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Kimberley region there were 14 times the number of Aboriginal children admitted with pneumonia 

than non-Aboriginal children24.   

 

Bronchiolitis is another acute respiratory disease, often requiring hospitalisation, which 

disproportionately affects Australian Indigenous children, whom experience more severe disease with 

a higher risk of readmission25. Again in WA, between 1990-2000 Aboriginal children were 5.8 times 

more likely to be admitted to hospital with bronchiolitis than non-Aboriginal children in the first two 

years of life20. Similarly, in Northern Territory the rates of bronchiolitis are very high in Indigenous 

children, specifically in central Australia the rates are 352 per 1000 child-years18. 

 

Thus, the above demonstrates that the burden of acute respiratory disease is disproportionately high 

in Australian First Nation children and as such, predisposes children to chronic lung disease and its 

associated morbidities and early mortality. The current literature has shown the association between 

acute respiratory disease and future deficits in lung health26,27. Therefore, to successfully reduce future 

chronic respiratory disease, attention must be given to acute respiratory disease and its immediate 

post infection symptoms including chronic wet cough, as chronic wet cough can be suggestive of on-

going disease.  

The burden of acute lower respiratory tract infections are highest in children who live in 

environments of socioeconomic disadvantage. The socioeconomic disadvantage of many First Nations 

children is well documented16. The interactions between environmental and socioeconomic factors 

and the agents responsible for respiratory illnesses such as bacteria and viruses can result in the 

development of acute lower respiratory tract infections. Despite the high burden of acute lower 

respiratory tract infections in First Nations children, there is little data on the specific aetiologies. 

However, the most common bacteria associated with respiratory infections in First Nations children 

are Streptococcus pneumoniae, Haemophilus influenzae, Moraxella catarrhalis, Staphylococcus aureus 

and Bordetella pertussis. S. pneumoniae, H.influenzae and M. catarrhalis28. The most common viruses 

are human rhinoviruses, adenovirus, respiratory syncytial virus, influenza virus and parainfluenza 

virus29 30.  
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1.3.3 The gap for Australia’s First Nation children: chronic respiratory disease  

Chronic diseases represent 80% of the life expectancy gap for First Nation Australians34,35 with chronic 

respiratory diseases contributing to a significant proportion. Specifically, chronic respiratory diseases 

comprise 12% of the age-standardised gap in life expectancy between First Nation and non-First Nation 

Australians35. Twenty percent of First Nation children aged 0-14 years have a chronic respiratory 

condition36.  Chronic respiratory disease is the most common reported chronic disease among First 

Nation children and adults aged <35 years37.  

 

Bronchiectasis is a chronic respiratory disease that impairs general health, reduces quality of life and 

life expectancy38,39. The disparity between Australian First Nations and non-First Nations with 

bronchiectasis is marked, with a gap in life expectancy greater than 20 years40. In the Kimberley region 

of Western Australia (WA), the median age at death for Aboriginal people hospitalized with 

bronchiectasis is 33 years41. While bronchiectasis can result in premature mortality, it is also associated 

with significant morbidity and reduced quality of life 38. In Australian First Nation children prevalence 

of bronchiectasis has been reported at 1.5%6,42. While data on disease burden is lacking in non-First 

Nation Australian children, worldwide, bronchiectasis has a disproportionately high burden in First 

Nation populations of western countries5,43. In fact, Australian First Nation children experience some 

of the highest rates of bronchiectasis in the world6,42 and while the disease can begin in early life,1,2 

diagnosis remains delayed by years to decades 6,44.  

 

1.3.4 Factors influencing the gap in chronic respiratory disease in First Nation children 

The factors influencing the initiation of chronic respiratory disease in children are complex and include 

clinical (including host and microbial factors, care and treatment), environmental, demographic and 

socio-economic factors 45-47. Disadvantaged socio-economic circumstances in childhood are associated 

with reduced respiratory function in adulthood48. Australian First Nation children experience higher 

levels of tobacco smoke exposure, have higher rates of prematurity and experience greater socio-

economic disadvantage with the associated risk factors,16,49 including high levels of dust exposure50-52 

hence, are particularly vulnerable to development of chronic respiratory disease53.  

 

First Nation children have a high risk of development of chronic lung disease post hospitalisation for 

pneumonia or bronchiolitis. Studies showed up to a quarter of Indigenous children admitted with lower 

respiratory tract infections developed chronic respiratory disease within two years of discharge from 
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hospital54,55. A persistent wet cough at 3-weeks post discharge for Indigenous infants hospitalised with 

bronchiolitis was predictive of a future diagnosis of bronchiectasis and in total, 19% developed 

bronchiectasis within 13 months of discharge from hospital55.  

 

1.3.5 A call to close the gap  

As discussed above, respiratory health represents part of the total gap of life expectancy between First 

Nations and other Australians. Socio-economic factors contribute to the gap in respiratory and other 

diseases56,57. To date there remains widespread socio-economic disadvantage, including but not limited 

to the literacy and numeracy gap, higher incarceration and unemployment rates and lower average 

household income levels49. Furthermore, until recently, Australian First Nations have had little power 

to influence the determinants of health or the public policy decisions affecting their health, further 

compounding the limited successes in closing the gap to date58.  

Indeed, the inequality of health outcomes of Australian First Nations has attracted international 

attention and criticism, including the United Nations58:  

“…the failure to respect the right to self-determination and the right to full and effective 

participation…is alarming.” The compounded effect of these policies has contributed to the 

“…failure to deliver on the targets in the areas of health… in the Closing the Gap strategy… I 

urge the Government to use this momentum to reset the relationship with the First Nations of 

Australia and in a collaborative manner construct a new joint pathway to the future”.  

 

Similarly, a recent Lancet editorial expressed ‘a feeling of déjà vu’ and ‘utterly disappointing’ following 

the release of the ‘2018 Closing the Gap report on health of Indigenous people in Australia’, where only 

three of the seven targets designed to narrow inequalities for Indigenous people were on track. Again, 

the call was for “meaningful and dedicated engagement with Aboriginal and Torres Strait Islander 

peoples”59.   

 

Explanations for the health gap between First Nations and other Australians have been widely 

researched and reported with a broad range of solutions suggested and tested since the 1960’s. 

However, despite the repeated calls for solutions to target the inequality of health of First Nations, the 

gap remains. The challenge today is to heed the national and International calls and embark on a new 

era of community led partnerships with First Nations at the centre16. 
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In the past two years since the 10-year anniversary of the commencement of the “Close-the-Gap” 

agenda, there have been calls within Australia to re-think the existing and failed strategies. The Federal 

government has recently recognised the failures to date and responded to both International and First 

Nations led calls to renew and prioritize efforts to close the life expectancy gap, by undertaking co-led 

First Nations initiatives60. In March 2019, the Australian Prime Minister entered into a Partnership 

Agreement on Closing the Gap. The agreement represented a commitment by the Commonwealth, 

states and territories, the Australian Local Government Association and the Coalition of Aboriginal and 

Torres Strait Islander Peak Organisations to work together in partnerships to improve current 

trajectories through ensuring the expertise and involvement of Aboriginal and Torres Strait Islander 

people throughout the process, and guiding local action and local change16. Similarly, this approach, 

which includes dedicated and genuine engagement, collaborative partnerships and co-production with 

First Nations stakeholders and end-users, remains the preferred strategy for First Nations research 

today61,62.  

 

With respect to combatting respiratory inequities for Australian First Nations, the Federal government 

also released a national strategic action plan to address respiratory disease, with a focus on improving 

the disparity between lung health outcomes between First Nations and other Australians in 201963.  

The strategy has six objectives (i) prevention and reduce risk of disease, (ii) raise awareness of disease 

and reduce stigma, discrimination and social isolation (iii) translate science into quality diagnosis, 

management and care of disease, (iv)support people with disease to participate in shared decision 

making and self-management, (v) ensure timely and equitable access to quality to evidence-based 

diagnosis and management of disease, and (vi) increase research capacity to redress under-resourcing 

of research into highly prevalent lung conditions. Bronchiectasis is one of the eight priority lung 

conditions63.  

 

1.4 Chronic Suppurative Lung Disease spectrum 

1.4.1 Bronchiectasis 

Bronchiectasis is a chronic lung disease characterised by a chronic wet or productive cough with 

recurrent acute respiratory exacerbations, resulting in damage to the larger airways causing abnormal 

dilation of one or more bronchi leading to poor mucus clearance and retained secretions in the affected 

area64. Bronchiectasis is diagnosed on high resolution computed tomography (HR-CT) and in adults, is 
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usually associated with irreversible dilation of bronchi65. In children, bronchiectasis can be reversible if 

identified and managed early2. It is now widely accepted, that bronchiectasis can be preceded by a 

condition known as protracted bacterial bronchitis (PBB)8.  

 

1.4.2 From protracted bacterial bronchitis to bronchiectasis 

If PBB is not treated, it can progress and over time bronchiectasis may develop8. Chronic suppurative 

lung disease (CSLD) can be understood as a disease spectrum ranging from PBB at the one end and 

bronchiectasis at the other end66,67. (Figure 1) 

Figure 1: Spectrum of chronic suppurative lung disease 

 

*Amended figure from Chang AB et.al 2008, Ped Pulm.66  

 

The conditions in children can be defined as follows: 

1. Bronchiectasis: a clinical syndrome (persistent or recurrent (>3) episodes of chronic wet 

or productive cough, sometimes with coarse crackles and digital clubbing) and confirmed 

radiologically (using paediatric broncho-arterial ratio data (abnormal when >0.80)2 

2. CSLD: the clinical picture of children with recurrent episodes of protracted bacterial 

bronchitis who are at risk of having or developing bronchiectasis i.e. when the clinical features 

and symptoms of bronchiectasis are present but there is an absence of high resolution 

computed tomography (HR-CT) to confirm bronchiectasis or HR-CT findings do not meet criteria 

for bronchiectasis diagnosis66;  

3. PBB: an isolated chronic wet or productive cough (i.e.>4weeks) without signs of another 

cause, and usually responds to two-four weeks of appropriate oral antibiotics 1,68.   
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Cole, a professor from the Host Defence Unit from the Brompton Hospital in the United Kingdom first 

hypothesised a vicious cycle of chronic bacterial infection and inflammation resulting in destruction of 

airway walls in 198664. Since this time, the hypothesis has largely been accepted as the framework for 

the relationship between PBB and the development of bronchiectasis2 and for PBB being a pre-

bronchiectasis state in some children1,2,66.  (Figure 2) 

 

Figure 2: Coles hypothesis of infection and inflammation leading to bronchiectasis 

 

*Figure adapted from Cole PJ. Eur J Resp Dis Suppl. 1986 

Coles hypothesis was supported by Wurzel et al.’s work, which demonstrated significantly higher rates 

of infection with bacteria or viruses than children with dry or no cough for children undergoing flexible 

bronchoscopy for clinical reasons69. Furthermore, neutrophilic inflammation was significantly higher in 

children with wet cough and heightened in those with viral-bacterial co-infection69,70. Chronic 

neutrophilic inflammation in the bronchi is considered a key driver in the progression of the archetypal 

airway disease71, cystic fibrosis, leading to bronchiectasis72 Ongoing infection and inflammation in the 

airways cause increased mucus production which manifests clinically in patients as a chronic wet 

cough64,73.  

 

1.4.3 Similarities of conditions within PBB-CSLD-bronchiectasis spectrum disease 

Symptomatically, both PBB and bronchiectasis are characterised by a chronic wet cough66 8. The link 

between both PBB and bronchiectasis is also characterised by the similarities in microbiology, 

microbiota74 and inflammatory profile of the lower airways 8,70. That is, both conditions are 

characterised by increased airway secretions, bacterial infection (most commonly non-typeable 
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Haemophilus influenzae) 69 and airway inflammation70,73,75. In a two-year prospective longitudinal study 

that followed 161 children with PBB, over 8% were diagnosed with bronchiectasis during the study 

period76, with recurrent episodes of PBB and lower airway infection with non-typeable Haemophilus 

influenzae described as significant predictors for development of bronchiectasis76.  

 

While the evidence linking PBB and bronchiectasis is clear, definitive proof that PBB leads to 

bronchiectasis is lacking due to the ethical need to promptly treat children identified with PBB. 

However, international consensus on current evidence supports the theory that bronchiectasis in 

children is often preceded by PBB8 and therefore early recognition and management of PBB could 

potentially limited the development of bronchiectasis in some children8.  

 

1.4.4 Factors contributing to PBB-CSLD-bronchiectasis spectrum disease in children 

In PBB-CSLD-bronchiectasis spectrum disease, progressive lung damage occurs when the lung defences 

are compromised or if the lungs are overwhelmed by excessive insults. 

 

The natural defences of the lung can be overwhelmed by environmental factors like tobacco smoke 

and dust exposure, overcrowding and poor hygiene51,53. The maturing physiology of the respiratory and 

immune system in utero, infancy and early childhood further increase the vulnerability to 

environmental exposures and exposure to environmental pollutants may have a heightened 

deleterious effect on respiratory health of young children77. Hence, children born prematurely and/or 

with low birth weight43, poor nutrition, lack of maternal immunisation78 and maternal smoking during 

pregnancy have increased respiratory vulnerability 79. Underlying conditions or structural abnormalities 

can also compromise lung defences. For instance, where cough reflexes are impaired (e.g. by 

neurological conditions), dynamic airway collapse (e.g. bronchomalacia), or impaired ciliary function 

(e.g. primary cilia dyskinesia). 

 

Excessive insult to the lungs in children can predispose children to PBB-CSLD-bronchiectasis spectrum 

disease. Severe early childhood acute respiratory infections can also lead to the development of 

structural lung disease, as seen with infection of adenovirus80  which can cause obliterative bronchiolitis 

that characteristically includes bronchiectasis.  Following bacterial or viral infections, like bronchiolitis 

or pneumonia, ciliary repair takes up to 17 weeks, thereby impairing muco-ciliary clearance81 and 

increasing risk of ongoing infection.  Hence, a child with an acute lower respiratory tract infection may 
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contract damage to the cilia and impaired mucociliary clearance, which caused wet cough. The 

impaired mucociliary clearance can predispose to secondary bacterial infection, which manifests with 

chronic wet cough.  

 

1.4.5 Chronic wet cough related to PBB 

Cough is one of the most common reasons for visits to primary care physicians and persistent cough is 

one of the most common reasons for children to be referred to paediatricians and paediatric 

respiratory physicians82,83. An acute wet cough in a child associated with an acute respiratory illness 

usually resolves by the second week84. However, a chronic wet cough in children is defined as a wet 

cough lasting four or more weeks and is associated with increased anxiety and decreased quality of life 

for parents, and recurrent doctor visits, which resolve when the cough resolves85.  

 

Children with chronic wet cough have excessive respiratory secretions in their lower airways if 

visualised via bronchoscopy73. Importantly, the main cause of chronic wet cough in children is PBB86, 

and as outlined above, if children with PBB undergo bronchoscopy, there are increased mucus 

secretions with bacteria and neutrophilic inflammation69. Chronic wet cough without specific pointers 

to an alternative cause e.g. cough commenced after a choking episode (inhaled foreign body) or 

coughing or choking with feeds (aspiration), should be suspected as PBB and managed accordingly1. 

While PBB can begin at any age, children with PBB are generally young, i.e. less than 6-years of age and 

while they have a wet cough, they are usually unable to expectorate sputum due to their young age1. 

 

1.4.6 Respiratory vulnerability of young children 

Early life is a critically sensitive period for respiratory health. The increased burden of PBB in young 

children and the development of PBB-CSLD-Bronchiectasis spectrum disease so early in life can perhaps 

be understood in terms of understanding the anatomy of the young lung.  Vulnerability of the lungs 

through either excessive insults or overwhelmed defences is exacerbated as the lung and immune 

system are still developing in infants and young children.  

 

Lung development commences in utero, just prior to day 28 gestation and continues for 8-10 years 

after birth87. Alveolar multiplication begins at around 27-weeks’ gestation and reaches 150 million at 

birth, which represents about half the full adult complement. Alveoli increase rapidly until 2-3 years of 
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age then continue at a slower rate until 8-10 years, before reaching adult levels. Collateral ventilation 

channels are not fully developed until ~4 years88,89.  

 

The infant and young child’s respiratory mechanics differ from adults and are at a relative disadvantage 

compared with adults. The ribs are less osseous resulting in a more compliant chest wall. Chest wall 

compliance relative to lung compliance is high. The ribs are positioned more horizontally, and the 

diaphragm is flatter due to its lower angle of insertion. Hence, on inspiration, the chest wall is drawn 

inward rather than downwards, reducing the efficiency of lung inflation90. 

 

Accessory respiratory muscles have lower numbers of slow twitch fibres in infants and young children, 

predisposing early fatigue87. There is increased reliance on accessory muscle use due to the mechanical 

disadvantage of the breathing mechanics. Overall, infants and young children have reduced lung 

biomechanics resulting in a reduction in respiratory reserve in the event of acute respiratory illness 

where increased work of breathing results. Hence respiratory fatigue occurs more quickly. 

Furthermore, any increase in mucus production or airway spasm has a heightened negative effect in 

the young child due to the smaller airway lumen and greater likelihood of airway obstruction.  

 

The combination of anatomical factors in infants and small children impact breathing efficiency and are 

likely to interfere with the efficacy of mucus clearance. Acute respiratory infections, particularly if 

repeated, combined with the anatomical factors of the young lung may contribute to the development 

of chronic respiratory morbidity and therefore ongoing chronic wet cough91,92.  

 

1.5 The problem of delayed, under or misdiagnosis of PBB 

If PBB is diagnosed and treated early, disease progression can be halted8. Unfortunately, clinicians often 

misdiagnose PBB/CSLD. In a multicentre Australian study of 346 children newly referred to paediatric 

specialist care for chronic cough, 50% had CSLD spectrum disease. Concerning, 70% were misdiagnosed 

as asthma93. Furthermore, of the children with chronic cough about 80% had presented to more than 

five different doctors for their cough prior to being referred to paediatric respiratory care93. Given 

chronic wet cough is usually the earliest and most dominant symptom of CSLD86, the importance of 

early detection of chronic wet cough cannot be overstated.  

 



 
37 

The duration of chronic wet cough in children correlates with the extent of lung damage on HR-CT for 

those with diagnosed CSLD. Children who were reportedly coughing for 3-months or more had 

significantly greater lung damage than those coughing for a shorter duration, suggesting both rapid 

disease progression in young children and the association between cough duration and disease 

severity94. Further, there is increasing evidence that a substantial proportion of lung disease in 

adulthood, has its origins in childhood, with a common history of chronic wet cough95,96. Specifically, 

60% of adults newly diagnosed with bronchiectasis reported a chronic wet or productive cough since 

childhood95. Adults with bronchiectasis, who were symptomatic from childhood had substantially 

worse disease, i.e. poorer radiographic scores, worse lung function, more exacerbations and 

hospitalisations than those without symptoms in childhood97.  

 

Therefore, early detection and management of chronic wet cough in early childhood is key to prevent 

progression of disease and reduce its associated morbidity and mortality8.  

1.6 Implications of chronic wet cough in Australia’s First Nation children 

1.6.1 The problems from delayed health seeking for chronic wet cough 

Whilst clinicians need to be aware of the importance of chronic wet cough in children and the need to 

diagnose and manage it, early management is predicated on families presenting with their children to 

primary health care. If chronic wet cough goes undetected by families, or dismissed by doctors, it 

follows that families may not present for medical help. Delayed presentation to primary care or under-

reporting or inaccurate reporting of chronic wet cough symptoms by parents will delay accurate 

diagnosis and management of PBB/CSLD.  

 

If a disease or its symptoms are not being recognised or accurately diagnosed, then determining the 

burden of the disease in a population will be difficult. Understanding the burden of PBB in Australian 

First Nation children is particularly important given the high respiratory risk of the population and the 

known disparities in respiratory health outcomes with other Australian children. Further, 

understanding the burden of disease would enable allocation of resources to effectively prevent and 

manage early disease. Currently, there are no data on the prevalence of chronic wet cough and PBB in 

the community setting. Most studies have relied on children presenting to hospitals or specialist clinics 

rather than community acquired data86,93,98,99. Indeed, determining the prevalence of PBB in children 

is one of the clinical research gaps identified in the European Respiratory Society PBB taskforce 

document1 and is particularly important and relevant for Australian First Nation children.  
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1.6.2 Management of chronic wet cough in First Nation children  

 

First Nation children are particularly vulnerable to developing chronic lung disease and represent a 

“high-risk” population. Therefore, the importance of early detection of chronic wet cough cannot be 

overstated. The Thoracic Society of Australia and New Zealand guidelines on the early detection and 

effective management of bronchiectasis emphasize the importance of early diagnosis and aggressive 

medical management to reduce morbidity and preserve lung function, and “a culture-and expertise 

appropriate healthcare delivery model”9.  

 

Optimal management of chronic wet cough by clinicians is theoretically very simple but implementing 

evidence in clinical practice can be complex and challenging. There is a need for both culturally 

informed, community-led solutions and health system changes to ensure optimal knowledge and 

practice translation to improve early detection and optimal management of chronic wet cough in First 

Nation children. 

1.7 Improved detection, diagnosis and treatment of chronic wet cough 

Improving early detection of chronic wet cough is predicated on understanding why it is under-

recognised, under reported and undertreated.  Identification of barriers and facilitators of early 

recognition, diagnosis and treatment of chronic wet cough is key to understanding how to best design 

meaningful and relevant solutions that can improve early health seeking by families and early diagnosis 

and management by clinicians to improve the lung health of First Nation children.  

 

Cultural competency and attitudes of clinicians toward First Nation families has been highlighted as 

particularly important factor to facilitate or inhibit health seeking, service utilisation and health 

knowledge for Aboriginal people100,101. The literature reports clinicians attributing blame and families 

perceiving blame as contributing to low adherence and healthcare disengagement of First Nations100. 

Alternative reasons for low adherence and disengagement, include a sense of powerlessness, racism, 

fear and communication disconnection. The dogma of ‘noncompliance’ or ‘disengagement’ held by 

medical authorities, combined with the asymmetric power relationships between clinicians and 

families, contributes to further medical alienations of First Nation families100,102,103. Whether blame is 

perceived by an individual or whether blame is real, health systems that lay blame on First Nations, will 

perpetuate mistrust104.  
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1.7.1 Barriers and facilitators for families seeking help for chronic wet cough 

Many studies have investigated the barriers and facilitators for First Nation patients or carers seeking 

health care101.  Common barriers include long wait times, cost, limited health literacy, history of 

complex trauma, lack of cultural security, experience of racism, feelings of shame, lack of trust with 

health providers105-110. While many studies have examined barriers and facilitators for First Nations 

with chronic disease in general, no studies to date have specifically examined the barriers and 

facilitators for parents/carers’ early recognition and health seeking for chronic wet cough.  However, 

one Australian study reported Indigenous families inaccurately reported cough presence and quality, 

which raised concerns that families may either normalise cough (i.e. a belief that chronic cough is 

normal) or not understand the importance and implications of chronic wet cough symptoms111. The 

study recommended that health information be targeted for First Nation families on the importance of 

chronic wet cough and provided initial insight into possible reasons for delayed health seeking.  

 

Health literacy is a key determinant of health and wellbeing of an individual and health literacy has a 

strong influence on health care utilisation and outcomes,112 i.e. people with lower health literacy will 

have less knowledge of their health problem and its management, less uptake of health screening, 

lower rates of medication adherence and have lower overall health status113. Indeed, as outlined above, 

key barriers for First Nation people with chronic disease include the lack of provision of culturally 

appropriate health information and low levels of disease-specific health literacy100.  Therefore, a key 

facilitator for First Nation families is to ensure the provision of culturally appropriate health information 

delivered in a culturally secure manner to empower families with knowledge to take action.  It is 

important to consider that the key reason for delayed health seeking may be as simple as reduced 

awareness that a specific symptom requires medical review rather than active disengagement from 

western medical help114. 

 

1.7.2 Barriers and facilitators for clinician proficiency in managing chronic wet cough 

Numerous studies have identified the barriers and facilitators to effective implementation of primary 

health care for First Nation people with chronic diseases by clinicians. Common barriers include high 

staff turnover, excessive workload, lack of cultural awareness or cultural competence training, lack of 

specific skills training in diseases prevalent in First Nations, lack of culturally appropriate educational 

materials, lack of interpreter services, remoteness, a lack of multi-disciplinary specialist outreach 
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teams115-118, or clinicians sense that the medical issues of patients are intractable100. A systematic 

review of 23 studies investigating enablers and barriers for primary health practitioners providing 

services to First Nation patients reported a number of consistent recommendations119. The 

recommendations for improving primary healthcare services included, but were not limited to: (i) 

partnerships with local communities, (ii) employment and training of local First Nations, (iii) 

empowerment of local community through strong local leadership and the presence of local 

champions, (iv) ongoing training of local staff, and (v) cultural training119.   

 

One Australian study investigated respiratory disease burden in Indigenous Queenslanders (asthma 

and COPD) and identified several lung health service gaps115. The study identified inadequate clinical 

services and resources to address chronic respiratory disease prevention, detection, intervention and 

management in an evidence-based and culturally acceptable manner. Major system barriers were 

identified including lack of: (i) culturally appropriate health information resources, (ii) management 

programs, (iii) access to Indigenous health practitioners, (iv) specialist clinics (v) coordinated care115.  

 

Prior to this PhD, there were no studies identifying barriers and facilitators specific to early chronic wet 

cough recognition and management by clinicians and no studies examining the effectiveness of 

strategies implemented to improve early health seeking and management of chronic wet cough. 

Research into the barriers and facilitators to early recognition and management of chronic wet cough 

can facilitate modelling of solutions to specific clinician and community needs.  

 

Careful selection of research methodologies is critical to ensure effective and sustainable knowledge 

translation. Only 14% of scientific discoveries translate into clinical practice and it takes on average 17 

years for successful knowledge translation to occur120. Given these low rates of knowledge translation 

and the large disparity in respiratory health outcomes for First Nation Australians, we suggest that 

knowledge translation science and participatory action research are two appropriate and promising 

methodologies in First Nation contexts121,122. Such methodologies are particularly important in the 

Australian context as historically, First Nations have been excluded from positivistic and biomedical 

research agendas and outcomes123.  

 

Thus, my PhD addresses this knowledge translation gap by identifying the barriers and facilitators for 

families to seek help for chronic wet cough in their children (Chapter 2) and similarly, with respect to 
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clinicians, by identifying the barriers and facilitators for clinicians to manage chronic wet cough and 

PBB in young Aboriginal children (Chapter 3). The knowledge from families and clinicians was used to 

develop, implement and evaluate strategies to improve health seeking and management of children 

with chronic wet cough (chapter 4) and finally, to measure PBB disease burden in children (Chapter 5).  

 

1.8 Methodologies used in First Nations contexts  

1.8.1 Knowledge translation science 

Knowledge translation (KT) science is defined by the Canadian Institutes of Health Research as “a 

dynamic and iterative process that includes the synthesis, dissemination, exchange and ethically sound 

application of knowledge to improve health, provide more effective health services and products, and 

strengthen the health care system”122.  The primary purpose of KT is to bridge the “know-do” gap. 

However, more recently, there has been a shift towards integrated KT. Integrated KT incorporates 

knowledge production as part of the process to contribute to the “know-do” gap as failures of KT are 

not entirely the result of transfer processes, but rather of the research processes failing to encompass 

all of the complexities of health systems and it’s personnel. To this end, KT science has evolved to 

incorporate all stakeholders in all aspects of the research process and promotes co-creation of 

knowledge. Participatory approaches to KT research have shown promise for increasing levels of 

collaboration with community, organisations and researchers124,125.  

 

Traditionally KT science is a research approach that is driven by the researchers/heath decision makers, 

which aims to apply knowledge to benefit the health of community and improve health systems. KT 

approaches ensure the researchers work with the “end-users” who become collaborators and partners 

in the research process and contribute to the creation of new knowledge122.  

 

Historically however, translation of knowledge into practice is often unsuccessful in First Nations 

contexts121,126 and may not produce sustainable change126,127. Reasons for the failures are complex and 

may include failure to draw on First Nations knowledge and failure to engage with and inform First 

nations126,128, failure to engage with local clinicians and health services and failure to provide health 

care to families in a culturally secure and meaningful way129. Participatory action research is a 

methodology that can be incorporated into KT science to facilitate effective collaborative processes.  
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1.8.2 Participatory Action Research Approach 

Participatory Action Research (PAR) approach is a research approach involving community members, 

stakeholders, organisations and researchers’ equally in all aspects of the research process130. PAR 

processes for obtaining community empowerment and engagement is widely recognised and adopted 

in First Nations contexts as it aligns very well with ethical principles guiding the conduct of research in 

First Nations contexts131,132 133. The use of PAR processes within First Nations contexts fosters strong 

and connected culture, and self-determination through informed community-driven holistic responses 

and solutions134,135 136. PAR empowers different groups to collaborate to address the complex social, 

cultural and structural factors impacting the health and wellbeing of individuals, families and their 

communities122.  

 

PAR values the importance of First Nations people and communities, specifically, genuine community 

ownership of knowledge and importantly, community leadership and involvement in scale-up and 

implementation of research into practice137. PAR processes are designed to address complex issues 

through inclusion of community knowledge and resources and through creating new knowledge 

derived from both community and stakeholder perspectives. PAR bridges cultural differences through 

its collaborative processes; and by virtue of instilling local ownership, PAR generates translation and 

sustainability of resources and models of care to address local issues134,136.  

 

A distinction of PAR is the emphasis on community-initiated research, which recognises the power 

relations between researchers and knowledge users, and aims to eliminate injustices and inequities of 

marginalised groups122.  PAR incorporates the World Health Organisation’s covenant of human rights, 

where an individual has the right to the highest attainable standard for physical and mental health138.  

Further, PAR incorporates a holistic understanding of health and wellbeing, more akin to Australian 

First Nations definition of health, i.e., First Nations health does not mean the physical wellbeing of an 

individual, but refers to the social, emotional, and cultural wellbeing of the whole community139.   

 

Lastly, PAR is an iterative process, which means that issues related to processes and practices identified 

by participants as problematic can be addressed immediately and may translate to refinements to 

methodologies and tools along the way. Such refinements can facilitate immediate empowerment and 

benefits to the community and can inform implementation strategies and innovations and thereby 

improve the likelihood of knowledge translation61.  
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1.8.3 Combined KT and PAR methodologies 

Research strategies in First Nations contexts are more likely to be successful if they are developed with 

a comprehensive and integrated approach based on identified barriers and facilitators, if they draw on 

local knowledge, if they are culturally informed and community led and if health systems changes are 

designed to optimise health care provision121. In short, a KT approach that encapsulates the principles 

of PAR has the potential to effectively undertake research that produces lasting change in First Nations 

contexts. KT and PAR emphasise mutual respect and co-learning between partners, individuals and 

communities, and a balance between research and action to increase community and workforce 

capacity and activate systems level change134,136.  

 

Both of these methodologies can be integrated within the Consolidated Framework For 

Implementation Research (henceforth referred to as “Framework”); a theoretical framework which 

outlines how the implementation process is planned, organised and scheduled140. The framework is a 

helpful construct to systematically consider the multiple and integral components necessary when 

planning and implementing strategies to maximise both knowledge translation and its sustainability.  

  

The Framework comprises five domains of influence: 1. Inner setting (the characteristics e.g. cultural 

and political of the institution in which the implementation process will proceed –including factors such 

as the level or engagement by the leadership of the organisation), 2. Outer setting (e.g. 

community/consumers and wider governance structures), 3. Individuals involved in the intervention 

and their characteristics (e.g. the interplay between the organisation and individual clinicians and 

managers, the work-culture, readiness for change and self-belief in ability to change), 4. Characteristics 

of the intervention (e.g. stakeholder involvement in intervention development and their perception of 

quality and evidence for the intervention), and 5. Process of Implementation.  

 

There are four essential activities for the fifth domain, i.e. the implementation process: i) planning, ii) 

engaging, iii) executing and iv) reflecting and evaluating. These activities can be done in any order and 

are outlined in detail below:  

(i)  Planning, includes identifying the problem and determining the barriers and facilitators 

from the end-user’s perspective and developing the strategy to implement; 
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(ii)  Engaging is the process whereby stakeholders are consulted and contribute to both the 

identification of the problem and the solution. A number of stakeholders need to be 

engaged and their roles in the process considered. For instance, opinion leaders are 

those individuals who have influence on the attitudes and beliefs of their colleagues 

with respect to implementing the intervention and are key to facilitating change. The 

opinion leaders may be experts or peers, but the key lies in their credibility and expert 

knowledge. Champions are those who may not be part of the core team but actively 

support the implementation agenda and can influence change. Champions in the 

healthcare setting may include lead paediatricians and, in the community, setting may 

include local sports heroes or other celebrities who champion the cause, or respected 

community members with influence. Lastly, external change agents are Individuals who 

are affiliated with an outside entity who influence those whom practice change is being 

encouraged or facilitate intervention decisions in a desirable direction. The CEO of the 

board or even patients can act as external change agents within a health care setting.  

(iii)  Executing is the implementation of the knowledge translation strategy itself. 

(iv)  Reflecting and evaluating is the process through which the KT is assessed using both 

qualitative and quantitative measures. Stepwise measures can be used to measure 

progress along the way, taking into account adjustments and improvements throughout 

the process140. Evaluation is a core component of KT. Clear measures of effect and 

outcome should be outlined to measure the impact of KT. Evaluation is ongoing and 

includes plan-do-study-act cycles to evaluate throughout the implementation 

process140.  

 

It is important to emphasise when incorporating a framework like the Consolidated Framework for 

Implementation Science in First Nations contexts, that the approach is grounded in PAR, to ensure 

cultural integrity and decolonising approaches are facilitated throughout all processes.  

While the Framework is a useful tool to evaluate and plan knowledge translation research, it is 

important to emphasise the Framework is not a methodology, rather a tool to consider important 

aspects when implementing and evaluating KT research.  Importantly, the Framework has some 

limitations within First Nations contexts, and has been criticised for its under-representation of “patient 

voice” in its construct141. Firstly, the Framework describes the “inner setting”, which refers to the 

implementation factors that occur within an organisation. The “outer setting” generally describes 

influences outside of the organisation. In particular, patients, their satisfaction, needs and resources 
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are relegated to the “outer setting”. Safaeinili et.al141 proposed creating a sixth domain called “patient 

needs and resources” to be included in the “inner setting”. The authors creation of the sixth domain 

highlights the prioritisation of patient needs and voice with respect to patient-centred care, which is 

particularly important in First Nations contexts where decolonising approaches are essential132 and 

where establishing barriers and facilitators from a patient perspective is critical for health systems to 

consider when implementing change. Inclusion of the sixth domain, aligns with the emphasis within 

Australia’s National Safety and Quality Health Service Standards142 which outline a number of standards 

for better care for Aboriginal and Torres Strait Islander consumers of health care, including partnerships 

with First Nations communities. 

 

Figure 3: Consolidated Framework for Implementation Research  

 

*Diagram adapted from www.canchild.ca and Safaeinili et.al141 

 

Within the Aboriginal context, culturally responsive research methodologies value Aboriginal expertise. 

Specifically, within the PAR tradition, expert knowledge involves a commitment to de-centring research 

“expertise.” where community members’ knowledge is viewed as legitimate and expert in nature143.  

The importance of placing equal value on Aboriginal knowledge within dominant biomedical paradigms 

facilitates true partnership and co-design in research. Moreover KT and PAR methodologies require 

engagement with all stakeholders which includes Aboriginal community controlled organisations, 

community members throughout all stages of the research process, from issue identification to 

http://www.canchild.ca/
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developing research questions; to research design, data collection, and analysis; and to writing and 

dissemination and translation134,143.  

 

Hence, in my PhD, I incorporated culturally responsive ( defined as relating and responding respectfully 

with cultural needs of people) methodologies (PAR and KT) throughout all aspects of the research, 

including all initial planning and design being undertaken in collaboration with local Aboriginal research 

partners and health services.  PAR processes were incorporated in all stages of the project to reflect 

the ongoing needs of key stakeholders. Specifically, the knowledge gained from understanding the 

barriers and facilitators for families and clinicians and the strategies used to improve health seeking 

and management for chronic wet cough were implemented in four remote communities to then 

measure prevalence of PBB (Chapter 5). The use of PAR and KT in these communities resulted in 

recruitment of 94% of the children7.  

 

1.9 Summary of the problem 

Bronchiectasis and its precursors, including PBB in Australian First Nation children are currently under-

recognised, under-detected and undermanaged. Early disease detection is largely predicated on early 

recognition and management of chronic wet cough. Early detection of PBB and bronchiectasis is 

difficult as children may appear to be well apart from a chronic wet cough 93. The importance of chronic 

wet cough was not appreciated medically, at a National Australian level, until 2006144 and 

internationally until 2008145 and the translation of knowledge into clinical practice is complex and can 

take many years120. Therefore, widespread primary care knowledge of the importance of early 

management of chronic wet cough may not be widely appreciated. Furthermore, families of First 

Nations children may not be aware of the need to seek medical help for their child. Hence, seeking help 

and managing a disease that families and clinicians are not aware of is less likely.  

 

There is an urgent need to improve the respiratory health of Aboriginal children and prevent or limit 

progression of chronic respiratory disease. Therefore, a thorough and systematic strategy is required 

to address the problem at a community and health systems level. The approach taken should 

necessarily consider the very low rates of successful translation of research into sustainable 

change140,146,147, and the need to understand that knowledge alone is insufficient and a collaborative, 

community based approach is critical56.  
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While historically research translation in First Nations contexts has a poor track record121,126, there are 

methodologies and strategies that have shown promise for sustainable change121. Participatory action 

research and knowledge translation are two such methodologies that have been used in First Nations 

contexts around the world and provide an effective and culturally secure framework for conducting 

research in partnership with all key stakeholders to facilitate sustainable change.  

1.10 Aim    

Therefore, the overall aim of my PhD was to investigate strategies to improve the timely recognition 

and management of chronic wet cough in young Aboriginal children by families and clinicians and to 

determine the prevalence of chronic wet cough and PBB in Aboriginal children in the Kimberley.  The 

four key objectives of my PhD were to: 

 

1. Determine parent/carer knowledge of chronic wet cough and the key barriers and facilitators 

to timely health seeking for chronic wet cough. 

2. Determine primary care clinician knowledge of chronic wet cough/PBB/bronchiectasis and the 

barriers and facilitators to recognise and manage chronic wet cough in Aboriginal children 

3. Develop and measure the effectiveness of knowledge translation strategies to (i) facilitate 

timely health care seeking by Aboriginal families for chronic wet cough in children and (ii) 

improve management of chronic wet cough in Aboriginal children by primary clinicians. 

4. Determine the prevalence of chronic wet cough in Aboriginal children in the Kimberley. 

 

Hypothesis 

Health care seeking by carers of Aboriginal children with chronic wet cough and quality of 

healthcare provision by clinicians can be improved through culturally secure knowledge 

translation strategies. Chronic wet cough and PBB is prevalent among Aboriginal children in 

remote Kimberley communities.  

 

1.11 Context: introduction to the Kimberley region and Aboriginal communities of Western Australia 

The Kimberley was the region of focus for my PhD. The Kimberley region has a very high proportion of 

Aboriginal people, i.e. 43% compared with the 3.2% State average and with nearly half of the Aboriginal 

population being aged less than 20 years148. The region has a high burden of respiratory disease in 

Aboriginal children when compared to other parts of the state and country20. Between 1996-2012, 

there were 16 times the number of Aboriginal children admitted to hospital with lower respiratory tract 
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infections (pneumonia, bronchiolitis, bronchiectasis and bronchitis) than non-Aboriginal children, 

despite Aboriginal children comprising less than half of the total number of children in the region24. 

Maternal smoking rates for Aboriginal women in the Kimberley is 56%, with low birth weight in 14% of 

Aboriginal babies born. The mortality rate for adults in the Kimberley is double the rate of WA. 

Aboriginal adults in the region are twice as likely to report having asthma, with prevalence of asthma 

reported as 8% in this cohort149.  

 

 

The region is classified as 97% very remote and 3% remote and has a Socio-Economic Index for Areas 

score <1000150 (scores <1000 correlate with increased risk of poor health and higher self-reported ill 

health). More than half of the Kimberley region have scores in the lowest 10% of the country. 

Demographic factors of remoteness (including poor access to health care) and socio-economic 

disadvantage (including poverty, poor environmental and living conditions) of the Aboriginal population 

as well as enduring impacts of colonisation151 (discussed below) contribute to the greater burden of 

disease compared to non-Aboriginal people151. Indeed, the European taskforce document on PBB 

reports that clinical and social determinants can influence initiation and progression of bronchiectasis.1  

 

The Kimberley region is in the north-western part of Australia and is bordered by the Indian Ocean on 

the western side, Timor Sea on northern aspect, on the south by the Great Sandy and Tanami Deserts 

of the Pilbara, and on the east by the Northern Territory.  The region is 423,517 square kilometres 

and approximately three times the size of England with a tropical monsoonal climate with a wet and 

dry season.  
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Figure 4: Map of Western Australia 

 

*Image courtesy of Goulding, P M. (2014), Generalised Regions of Western Australia. Department of 

Agriculture and Food, Western Australia, Perth. Map152. 

 

The Kimberley is one of the oldest inhabited parts of Australia, with the earliest Aboriginal people 

settling over 41,000 years ago153. The Kimberley region was colonised by Western Europeans in 1881. 
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Today, Aboriginal people in the Kimberley continue to suffer the effects of Australia’s previous colonial 

policies, that included the Stolen Generations i.e. forcible removal of Aboriginal children from their 

families by the Australian federal and state government agencies and church missions until the 1970’s. 

The past colonial policies have contributed to cultural dislocation and multi-generational trauma for 

Aboriginal people in the region and are reflected in the disparity of life expectancy and health outcomes 

today154,155. In particular, the youth suicide rate for males is eight times and for females, six times the 

State average149. Furthermore, 53% of children in the Broome region were living in a home where at 

least one carer was forcibly removed from their natural family156.  

 

The Kimberley region is sparsely populated with approximately 34,300 people. The largest town in the 

region, Broome is located on the coast and has a population of about 14,000 people. The traditional 

owners of the lands of Broome region are the Yawuru people.  The main regional hospital is located in 

Broome. The Broome Regional Aboriginal Medical Service, which provides free primary health care to 

the majority of Aboriginal people living in the town. The closest paediatric tertiary hospital is 2200km 

south, in the State’s capital, Perth.  

 

There are four remote coastal Aboriginal communities within a 220km radius of Broome, Bidyadanga, 

Beagle Bay, Djaridjijn and Ardyaloon. All four communities’ access to Broome includes unsealed roads, 

which are subject to heavy flooding in the wet season, restricting access for up to months. Emergency 

access is via two airstrips and Royal Flying Doctor Air Service. The three northern Peninsula 

communities share an airstrip, which is sealed. The southern community, Bidyadanga has an unsealed 

airstrip, which is subject to flooding. Beagle Bay and Bidyadanga have primary medical clinics operated 

by the local Kimberley Aboriginal Medical Service. At least one doctor and one nurse and at least two 

Aboriginal health workers staff the clinics on weekdays. Ardyaloon and Djarindjin each have a primary 

medical clinic operated by the Western Australian Country Health Service. A doctor is in attendance 

two days a week and a nurse on five weekdays. One Aboriginal Health worker works at each site, five 

days a week. 

 

 Bidyadanga is 180 kilometres south of Broome and is the largest Aboriginal community in WA and 

comprises five language groups; Karajarri, Juwalinny, Mangala, Nyungamarta and Yulpartja. The First 

Aboriginal people near the region were the Nadja-Nadja (salt-water people who spoke the Karajarri 

language) Bidyadanga was established colonially in 1889 when a telegraph station was built. In 1931 

https://en.wikipedia.org/wiki/Government_of_Australia
https://en.wikipedia.org/wiki/States_and_territories_of_Australia
https://en.wikipedia.org/wiki/Mission_(station)
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the WA government set aside a portion of land as a reserve and ration depot for Aboriginal people and 

in 1955 it became the La Grange Catholic Mission157.  

 

Beagle Bay is 147 kilometres north of Broome and the area is traditionally home to the Nyul Nyul 

people. Beagle Bay was established in colonial times in around 1890 by Trappist monks and was known 

as a place where children of the Stolen Generations of the region were taken to live.  

 

Djarindjin is 104 kilometres north east of Beagle Bay and is the land of the Bardi and Jawi people.   

 

Ardyaloon is 27 kilometres north-east of Djarindjin and is Bardi Country.   

 

The primary study, which addresses objectives 1-3 was conducted in Broome. The prevalence study 

which addressed objective 4 was conducted in Ardyaloon, Bidyadanga, Beagle Bay and Djarindjin. 

Extensive engagement and permissions were sought from each Aboriginal medical service and the 

Aboriginal councils, navigators and elders of all the remote communities prior to any research being 

undertaken.    
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Figure 5: Map of Kimberley Region with WA Country Health Medical Services158 

 

*Figure from WA Department of Health 
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Figure 6: Kimberley Region, Aboriginal Medical Services 

 

*Figure from Aboriginal Health Council of WA 

 

The Kimberley region is one of the most linguistically diverse parts of Australia with at least 42 

Aboriginal language groups (with additional dialects identified) and approximately 30 languages still 

spoken today159. Traditional cultural practices, including lore, are still practiced throughout the 

Kimberley; a testimony to the resilience of Aboriginal people.  

 

Acknowledging that local Aboriginal culture is strongly recognised and practiced within each 

community, the methodological research approach was culturally driven and directed. At each site, the 

approach was directed by local leaders (community board of directors, community navigators or 

community appointed leaders or elders). The community leadership directed the appointment of local 

research assistants to ensure cultural integrity and protocols were adhered to and maintained between 

the different language groups. The local researchers were trained in research skills necessary for the 

project. Four pairs of research teams were formed for each community. Each pair included one 

Aboriginal researcher and one lead clinician-researcher (one male and one female in each team) to 

undertake the research process.  
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1.12 Thesis overview 

Chapter 1 provides an overview of the context of the thesis.  It introduces the concept of the health 

and life expectancy gap between First Nations and other Australians, and more specifically the 

contribution of respiratory disease to the health gap. I specifically discuss bronchiectasis in First Nation 

children, and the implications of the disease in early childhood, outlining factors, which contribute to 

the development of bronchiectasis and the implications of delayed or misdiagnosis of the disease. 

Culturally responsive and effective research methodologies in First Nations contexts will be discussed, 

specifically the rationale for the choices of methodologies undertaken in this project. Lastly, I provide 

a brief snapshot of the Kimberley region, geographically and demographically, specifically detailing the 

five communities where the project was undertaken. 

 

Chapter 2 reports on the barriers and facilitators for Aboriginal families to seek medical help for chronic 

wet cough in their children. Chapter 3 reports on the barriers and facilitators for clinicians to assess 

and manage chronic wet cough and protracted bacterial bronchitis in Aboriginal children. 

 

Chapters 2 and 3 provided the data to develop a strategy to address the barriers and facilitators for 

Aboriginal families and clinicians to recognize seek help and manage chronic wet cough.  Chapter 4 

details the process of developing the strategies, implementing the strategies and evaluating their 

effectiveness.  

 

Chapter 5 reports on the prevalence of chronic wet cough and protracted bacterial bronchitis in young 

Aboriginal children in four remote communities in the Kimberley region of Western Australia.  

 

Chapter 6 provides an overview of the project’s main findings; outlines study limitations and future 

directions. 

 

The project timeline  for the project, which occurred in Broome is depicted in  Figure 7 below. Please 

note, this excludes the project which measured prevalence of chronic wet cough and PBB, which is 

described separately in Chapter 5.  

Figure 7: Timeline for project conducted in Broome 
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Chapter 2: Chronic wet cough in Aboriginal children: barriers and 

facilitators for families to recognise and seek help 

 

2.1 Summary 

The following chapter reports on the barriers and facilitators for Aboriginal families to seek 

medical help for chronic wet cough in their children. The information and insights from 

Aboriginal families provided the data to develop a strategy to address the barriers and 

facilitators for Aboriginal families to recognize seek help and manage chronic wet cough. The 

findings of this chapter were published in 2018 in the Journal of Pediatrics and Child Health129 

and are reproduced accurately in this chapter. 

 

Background: Chronic respiratory disease is common among Aboriginal Australians. Chronic wet 

cough is an early marker for chronic disease in children but often goes undetected, due in part 

to delayed health seeking by families. Currently no studies have examined the reasons for 

delayed health seeking for children’s chronic cough.   

Aim: To identify the barriers to, and enablers for, seeking medical help for chronic wet cough 

in Aboriginal children. 

 

Method: A qualitative study, gathering data through individual semi-structured, in-depth 

interviews and focus groups to ascertain Aboriginal family knowledge, attitudes and beliefs 

about seeking health care for chronic wet cough in children in a regional Kimberley town, 

Western Australia between October 2017 to March 2018. 

 

Results: Forty Aboriginal community members participated.  The three key barriers identified 

were: ‘Cough normalisation’ i.e. 70% of participants considered chronic cough as normal 

(with 53% of participants’ previous interactions with doctors informing participants 

understanding of chronic cough), the lack of health literacy information and a sense of 

disempowerment (belief that no medical action would be taken and inability to challenge 

doctors). The key expressed enablers were provision of health literacy information and health 
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practitioner training to assess and treat chronic wet cough in children. All participants 

reported that they would seek help for chronic wet cough once they were informed that it 

could signify underlying disease.  

 

Conclusion:  Results highlight the need for a culturally appropriate information and education 

to inform Aboriginal families and their health practitioners of the importance of chronic wet 

cough in children.  

2.2 Introduction 

Respiratory illnesses accounts for 12% of the age-standardised gap in mortality between 

Aboriginal and other Australians 35. Among chronic respiratory illnesses, the disparity between 

Aboriginal and non-Aboriginal patients with bronchiectasis is particularly marked 160. A recent 

study reported the average age of death of patients with bronchiectasis was 22-years younger 

in Aboriginal patients than non-Aboriginal patients 160 In the Kimberley region of Australia, the 

median age at death for Aboriginal adults hospitalised with bronchiectasis was 33 years 161.  

 

Early recognition leading to diagnosis and treatment of the precursors of bronchiectasis, i.e. 

protracted bacterial bronchitis (PBB) and chronic suppurative lung disease can potentially 

prevent progression to irreversible bronchiectasis 66,162,163.  

 

As chronic wet/productive cough is the dominant symptom of PBB and bronchiectasis86 in 

children, recognition of this symptom by parents and health practitioners is necessary for early 

detection. Unfortunately, chronic wet cough often goes undetected for years in Aboriginal 

children resulting in late diagnosis and treatment 111. Factors that delay diagnosis may include 

the underreporting of cough by parents 111, emphasising the need to improve recognition and 

timely health seeking for chronic wet cough. 

 

Previous studies have focussed on the barriers and enablers for health seeking for Aboriginal 

people with chronic disease in general 119.  Barriers to access of health services include logistical 

factors (e.g. transport and remoteness), service distrust, poor cultural security and inadequate 
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staff training 119,164. Enablers to health care include community education and culturally 

competent staff and services 164.   

 

No studies to date have specifically examined the barriers and enablers for families’ early 

recognition and health seeking for chronic wet cough. Because of the high prevalence of 

chronic wet cough in Aboriginal children 66, and its  importance as a marker of chronic lung 

disease 94, we aimed to identify the barriers to, and enablers for, parents/carers seeking timely 

healthcare for chronic wet cough in Aboriginal children; as well as their knowledge, 

understandings and beliefs about chronic wet cough in children.  

 

2.3 Methods and materials 

2.3.1 Approach  

We adopted a community-based participatory action research approach, using qualitative 

methods to understand parent/carer knowledge and experience of chronic wet cough in their 

children. Individual semi-structured, in-depth interviews and focus groups were undertaken 

with parents and carers.  

 

Ethical approval was granted from the Western Australian Aboriginal Health Ethics Committee 

(project number 774), the Western Australian Country Health Ethics Committee (RGS 398).  

The Kimberley Aboriginal Health Planning Forum endorsed the study. The study was conducted 

in partnership with the local Aboriginal Medical Service (AMS).   

 

2.3.2 Setting sampling strategy  

The study was conducted in a regional town in the Kimberley, Western Australia between 

October 2017 and March 2018. The Kimberley is in the northern most part of Western Australia 

and is about three times the size of England, with a tropical monsoon climate. The Kimberley 

is remote from metropolitan areas with its major town, Broome being over 2000km from the 

States capital, Perth.  Based on the Accessibility/Remoteness Index of Australian, the Kimberley 

is classified as 97% very remote and three percent remote.   The total population of the 

Kimberley is 36,392 with 45% being Aboriginal and comprising over 100 Aboriginal 
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communities.  

 

We recruited Aboriginal community members including parents and carers, early childhood 

day care and playgroup coordinators and attendees by placing information posters in the local 

AMS and through snowball sampling. We also recruited parents and carers of Aboriginal 

children with a minimum of two upper respiratory tract infections or two-week history of wet 

cough in the past six months, who had presented to the local AMS identified through medical 

record audit. All participants gave informed consent.   

 

2.3.3 Data collection 

At least two researchers conducted the interviews. An Aboriginal researcher was available for 

all interviews. Audio recordings were taken, or dual written notes were completed. Participants 

were made aware that the primary researcher conducting the research for her doctoral studies 

was also a paediatric respiratory physiotherapist, the Aboriginal researchers were also health 

practitioners in the clinic, and a Paediatric Respiratory Physician was a member of the research 

team. Issues related to patient confidentiality, interview bias, role demarcation, power 

relations and assumptions influencing participant interviews were discussed and debriefed 

regularly with a non-Aboriginal qualitative researcher experienced in Aboriginal health 

research. 

 

Participants were provided with health literacy information on chronic wet cough and the 

development of chronic suppurative lung disease via information flip charts adapted from the 

Menzies School of Health Research (Darwin) 165. Cough recordings were used to ascertain 

parent/carer understanding of wet/dry cough recognition quality. Researchers then 

interviewed participants about their experiences to gain their perspective on barriers and 

enablers to health seeking.  

 

2.3.4 Data analysis 

Recorded interviews were transcribed verbatim.  Interview notes were transcribed and 

checked for any inconsistencies between the research team. Verification back to interviewees 

was undertaken for clarification when necessary. The primary method of data analysis was 
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narrative analysis and thematic grouping informed by themes from emergent domains from 

the transcriptions. NVivo 11 software (QSR International, Melbourne, Australia) was used to 

verify and augment the analysis. Differences in findings between the two methods were 

reviewed and discussed between at least two investigators until consensus was reached. 

 

2.4 Results 

Forty community members participated in the study through the various enrolling methods.  

Twenty-four individual interviews and 16 consultations through focus group discussions were 

conducted (Figure 8). Of the 24 individual interviewees, 14 were parents of children who had 

presented to the local AMS with wet cough, 13 of whom had chronic wet cough for greater 

than four weeks duration. All parents/carers of a child with chronic wet cough were invited to 

have their child assessed by a respiratory physician. They all made use of the opportunity. 

Findings were grouped into two categories: (i) barriers, and (ii) enablers, for families to seek 

medical help for their child’s chronic wet cough.  

 

Figure 8: Recruitment of Study Participants (families) 

 

 

1. Barriers for families to present for chronic wet cough (Table 1) 
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Table 1: Barriers to health seeking for families 

Theme Subtheme Quoted examples 

A. Health 

information  

& Language 

A.1. 

Normalisation: 

Community belief 

that cough is 

normal and 

nothing can be 

done about it or 

inability to detect 

cough 

• Participant 11 Grandmother (primary carer of young child with 

chronic wet cough: “The cough is a normal part of development 

until they grow out of it…it’s (cough) because they have little 

lungs, which are still developing” 

“She’s carrying extra weight and that probably makes her 

cough” 

“It’s a sinus thing – postnasal drip” 

 

• Participant 16, Mother with chronic wet cough and with child 

with wet cough for many years, diagnosed with asthma: “I just 

thought her cough was normal because she has always had it 

[wet cough]”  

 

• Participant 24, Mother (also a medical professional) of four 

healthy children: “ I know there is a lot of it [cough] up here.  But 

I haven’t heard about lung sickness from it [cough].  And there 

is certainly nothing being done about it” 

 

• Participant 7, Mother of two children with chronic wet cough 

who presented multiple times regarding cough: “It’s [cough] 

not hugely affecting our quality of life.  They do wake up 

coughing, but we can sush [quieten] them back to sleep.  So, I 

am not desperate for answers” 

 Interviewer: “Is it a wet cough or a dry cough?” Mum: “I don't 

know, it’s hard to say” 

 

• Participant 20, young mother of two children.  Youngest child 

has current chronic wet cough, but mother did not recognise 
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that her child was actively coughing.  Child coughed: “I don't 

really notice the coughing. I don't think that is a problem”  

 

• Participant 21, 23-year-old single male:  “The problem with 

coughing is that everyone is used to it and we just think it will 

go away” 

 

• Participant 13, mother of two children both with chronic wet 

cough but has not sought help before for wet cough:  “No, that 

cough [child spontaneously had wet cough] he has now, he 

always has that.  That’s not the problem.  The problem is when 

he coughs so much that he can’t breathe”  

“Generally I don’t know if it is just an age thing [i.e. chronic 

cough]” 

 

• Participant 1, Mother of young child with chronic wet cough 

(also health professional): “Cough is not serious enough to see 

a doctor compared to other health problems” 

“The hot environment and weather in [] causes cough” 

 

• Participant 10, Mother of young child with multiple admissions 

for bronchiolitis and also health worker: “It’s from the air 

conditioning” 

 

• Participant 15, mother of child who presented to AMS acutely 

for bronchiolitis: “It’s [ongoing wet cough] from 

immunisations” 

A. Health 

information  

& Language 

A.2. 

Normalisation: 

Belief that doctors 

normalise cough 

• Participant 1, Mother of young child with chronic wet cough 

(also health professional): “The biggest thing that keeps you 

from presenting to clinic is that they will tell you it’s ‘day-care 

cough’ and nothing can be done”  
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i.e. cough is 

normal, and 

nothing can be 

done about it 

“Sometimes when the doctors listen [auscultate] they say he 

has crackles but they say they are not lower crackles – just 

upper so that is ok” 

 

• Participant 9, Mother of young child with chronic wet cough: 

“Well they [doctors] just told me that she would grow out of it 

[cough], so I did nothing” 

 

• Participant 11 Grandmother (primary carer of young child with 

chronic wet cough: “Usually they [doctors] put it down to [the 

local] virus and the humidity in the air” 

“They [doctors] told me the cough was coming from her 

nose…The doctors just fob me off and say it’s a virus or day 

care cough” 

 

• Participant 3, Mother of young child with chronic wet cough:  

“They say his lungs are nice and clear, but the cough is still 

there” 

 

• Participant 4, Mother of child with chronic wet cough who has 

presented to health care multiple times for chronic wet cough: 

“They [doctor] say it's a lingering cold…and I have one (child) 

that is persistently coughing for 7 weeks.  They [doctor] just 

tell me that it’s just a viral infection when it’s just the 

coughing.  They won’t give me antibiotics, a puffer, or 

nothing…  The doctor said she is too young to have antibiotics” 

 

• Participant 23 Mother of healthy children: “Up here the 

doctors just seem to think it’s normal to have ears and cough 

because they see so much of the same symptoms in the kids 
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up here.  So, they just don't seem to think it’s serious when all 

the kids have the same problems” 

 

• Mother from playgroup focus group discussion:  “The problem 

is that the doctor never asks how long they are coughing for?  

They only say what to do if it gets worse.  They say, ‘go home, 

keep an eye on it, it’s just a virus’.  What does ‘keep an eye on 

it’ mean? We think that means if cough gets worse or if they 

get a temperature.  But the cough doesn't get worse – it just 

stays the same.  So, what do we do if it just stays same and 

there’s no temperature? 

 

• Participant 8, Mother with young child with chronic wet cough: 

“The doctor just says, go home, take Panadol and come back if 

the temperature gets too high or the breathing gets worse.  

And that doesn’t happen, so I don’t come back. But the cough 

is still there” 

A. Health 

information 

&language 

A.3. 

Normalisation: 

Requirement for 

additional 

symptoms to 

cough i.e. cough 

must be 

accompanied by 

additional 

worrisome 

symptoms) 

• Participant 19, Mother of child with chronic cough, but did not 

present to clinic for chronic wet cough: “I only ever go if she 

has a virus but if she’s coughing, then I will tell them [about 

cough].  But the fact that she coughs all the time – I don't go 

for just that [coughing alone]” 

 

• Participant 5, Mother of young child with chronic wet cough: “I 

would not bring her in for just a cough.  I only bring her in to 

clinic when she gets a fever, sweats, blocked nose and lots of 

coughing and when the mucous gets stuck in her throat” 

 

• Participant 3, Mother of young child with chronic wet cough:  “I 

would bring him in if he was coughing phlegm to the point of 

vomiting and had fever.  That really freaks me out.  I don't 
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come for just coughing” 

 

• Participant 1, Mother of young child with chronic wet cough 

(also health professional): “Now I will only bring him back in if 

he has a fever.  Because I know what they are going to tell me 

[if I bring him in for only cough]”  

 

• Participant 8, Mother with young child with chronic wet cough: 

“I wouldn’t present just for a cough.  But I would with cough 

and other problems” 

 

• Participant 6, Mother of young child with chronic wet cough: 

“We wouldn’t present to [name of AMS] for a cough unless 

there was a fever also” 

 

• Participant 4, Mother of child with chronic wet cough who has 

not presented for cough alone: “…those signs when she has 

difficulty breathing – when the trachula [trachea] breathes in.  I 

know those signs and I come in [to hospital]” 

 

• Participant 17, Father of healthy children who go to local day-

care:  “I would not take my child to doctor for cough unless 

they had a fever also” 

A. Health 

information 

& language 

A.4. Lack of health 

literacy 

information by 

health 

practitioners or 

language barriers 

• Participant 22, Grandmother: “I haven’t heard anything like 

this problem before.  I have heard about lung problems – 

asthma and smoking.  I know about pneumonia in kids. I 

worried about cough, because there is a lot of it here [the 

community]… but I didn’t know the detail of what it was all 

about”   

 

• Participant 24, Mother (also a medical professional) of four 
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healthy children aged: “There were no health messages out 

there.  I had to figure it out for myself because I am a [health 

practitioner]”  

 

• Participant 21. 23-year-old single male:  “You are the first 

person I have ever heard tell me about this coughing problem” 

 

• Participant 7, Mother of two children with chronic wet cough 

who presented multiple times regarding cough: “They never 

tell me to worry about cough.  They just tell me that eventually 

it will go away”  

 

• Participant 1, Mother of young child with chronic wet cough 

(also health professional): “I’m a health worker and I have 

knowledge.  But you are going to get somebody who doesn't 

have that knowledge about cough. So how are they going to 

know to come in?” 

 

• Participant 17, Father of healthy children who go to local day-

care:  “I have never heard about cough being a problem if it’s 

just a cough until now that you have told me about it” 

B. Social, 

cultural & 

historical 

B.1. 

Disempowerment

: Belief that no 

medical action 

will be taken 

• Participant 7, Mother of 2 children with chronic wet cough who 

presented multiple times regarding cough: “I wouldn’t go, 

because like I said – they will just tell me it will go away” 

 

• Participant 11 Grandmother (primary carer of young child with 

chronic wet cough: “There’s no point ‘cause they won’t do 

anything.  And if you keep taking her back you feel like a 

hypochondriac” 
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• Participant 1, Mother of young child with chronic wet cough 

(also health professional): “I chose not to bring him in because 

they do nothing” 

“If it’s just a cough I know what they are going to tell me and I 

don’t want to spend two hours in the waiting room to tell me 

what I already know” 

“I don't come in because they just tell me the same thing – it’s 

day care cough” 

 

• Participant 10, Mother of young child with multiple admissions 

for bronchiolitis and also health worker: “When you get told 

that [cough is not treatable] it makes you wonder.  It makes 

people like other young girls give up. They don’t want to keep 

going in to [clinic] or hospital because all they gonna do is give 

Panadol.  Is it worth it if all they do is send you home with 

Panadol?  I don’t mean to disrespect but all they gonna do is 

that, it's a waste of time.  And they all got the degrees and 

diploma’s and they send you home. It’s a waste of time.”   

 

• Participant 9, Mother of young child with chronic wet cough: “ I 

just found that they [doctors] weren’t helpful.  They just 

weren’t doing their job properly.  They wouldn’t do anything 

like tests or anything –she’s never had anything checked out. 

They never put her on any specialist clinics – it’s always about 

the ears.  Always the ENT specialist – but never about the 

cough.  I get all the help I need about the ears.  But, nothing for 

the cough.  Maybe that's because you can see in the ears and 

you can’t see in the cough. 
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B. Social, 

cultural & 

historical 

B.2 

Disempowerment

: Inability to 

challenge doctor 

if concerns 

dismissed 

• Participant 24, Mother (also a medical professional) of four 

children aged 4-16, all healthy: “There is no way they [non-

medical Aboriginal families] would have the courage to say 

something to the doctors.  It was hard enough for me to get 

listened to and I was very demanding to get heard” 

 

• Participant 3, Mother of three-year old boy with chronic wet 

cough:  “I wouldn’t feel comfortable saying that [i.e. It’s more 

than just a cough] to the doctor because they are the specialist 

[primary health care practitioner/General Practioner] and you 

have to go by what they say” 

 

• Participant 1, Mother of young child with chronic wet cough 

(also health professional): “I don't push him [Doctor] when he 

says it’s just a virus because I trust his judgement”  

 “I feel helpless, because I am a [health practitioner] and I can’t 

get answers” 

“I don't push him more when he says it’s just a virus because I 

trust his judgement” 

“It’s hard to challenge them [doctors]” 

 

• Participant 11, Grandmother (primary carer of young child with 

chronic wet cough: “They are the doctor and so I don’t think I 

could say anything to him” 

 

• Participant 4, mother of child with chronic wet cough who has 

presented to health care multiple times for chronic wet cough:  

“I feel a bit disappointed in the medical profession because I 

see my child every day. They give their perspective, and their 

perspective is different from a woman who sees their child 
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every day.  Day in, day out.” 

 

• Participant 24, Mother (also a medical professional) of four 

children aged 4-16, all healthy: “There is no way they [non-

medical Aboriginal families] would have the courage to say 

something to the doctors.  It was hard enough for me to get 

listened to and I was very demanding to get heard” 

 

• Participant 3, Mother of three-year old boy with chronic wet 

cough:  “I wouldn’t feel comfortable saying that [i.e. It’s more 

than just a cough] to the doctor because they are the specialist 

[primary health care practitioner/General Practioner] and you 

have to go by what they say” 

 

• Participant 1, Mother of two-year old boy with chronic wet 

cough (also health professional): “I don't push him [Doctor] 

when he says it’s just a virus because I trust his judgement”  

 “I feel helpless, because I am a [health practitioner] and I can’t 

get answers” 

“I don't push him more when he says it’s just a virus because I 

trust his judgement” 

“It’s hard to challenge them [doctors]” 

 

• Participant 11, Grandmother (primary carer of three-year old 

child with chronic wet cough: “They are the doctor and so I 

don’t think I could say anything to him” 

 

• Participant 4, Mother of six -year old daughter with chronic wet 

cough who has presented to health care multiple times for 

chronic wet cough:  “I feel a bit disappointed in the medical 
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profession because I see my child every day. They give their 

perspective, and their perspective is different from a woman 

who sees their child every day.  Day in, day out.” 

B. Social, 

cultural & 

historical 

B.3. Racism • Participant 13, mother of two children both with chronic wet 

cough but has not sought help before for wet cough:  “It’s not 

so much what they say – its more their body language.  And the 

white people don’t tell you what’s happening, but they do tell 

the white people what’s happening.  There is a common 

perception that black people are treated differently” 

 

• Participant 19, Mother of child with chronic cough, but did not 

present to clinic for chronic wet cough: “I think also, no one will 

tell you the seriousness” 

 

• Participant 10, Mother of young child with multiple admissions 

for bronchiolitis and also health worker “ I didn’t want to go to 

[hospital] – I thought… I can’t go there ‘cause you know, they 

don’t treat the black fellas the same way as them white fellas. 

You know there was that black kid and that terrible thing 

happened?  You know that Noongar baby who died when they 

got sent home with Panadol?  So that made me get really 

worried because I thought if they could do that to them, they 

could do that to me” 

 

• Participant 24, Mother (also a medical professional) of four 

children aged 4-16, all healthy: “At [name of hospital] - did you 

hear about that Aboriginal baby that died? They [baby] was 

about 2 months old.  They got sent home with Panadol and 

died of a chest infection.  You see that makes people really 

fearful and they have no trust.  And then did you hear about 
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that nurse that got stood down for racism?  She got stood 

down for racial misconduct.  I don’t trust them, so I just won’t 

go with my kids. 

C.  Health 

system 

C.1. Service 

provision barriers 

• Participant 23, Mother of healthy children: The problem is up 

here- the doctors don’t listen.  I had to fight the doctors on my 

own.  And it was so bad –in my experience that I would no 

longer go to [name of hospital] for my kids.  I just don’t trust 

them.  Kids up here – they get all these chronic diseases.  An 

Aboriginal kid goes in and gets a check-up.  But then they don’t 

follow up.  Let’s say they come in and get pneumonia.  Then 

they get sent home with Panadol – and what happens later?  

Nothing.  I just refuse to go” 

 

• Participant 23, Mother of healthy children:  “There is such a 

flow of new doctors all the time and most are just out of 

medical school and they think they have all this knowledge – 

but really they don’t know about Aboriginal people up here and 

what it’s like.  I don't think they are equipped, and they feel like 

we [mum’s] don’t know what we are talking about.  I feel they 

don't understand us” 

 

• Participant 24, Mother (also a medical professional) of four 

healthy children: “You just get put randomly with a different 

doctor every time.  It’s luck of the draw” [AMS has drop-in 

system, not booked appointment for non-specialist 

appointments, i.e. GP visits] 

“There is complete lack of follow up care for the kids.  They get 

seen when its acute and then there is nothing” 

 

• Participant 23, Mother of healthy children: The problem is up 

here- the doctors don’t listen.  I had to fight the doctors on my 
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None of the 40 participants were aware that children with chronic (>4 weeks) wet cough should 

be reviewed. Cough normalisation (i.e. belief that chronic wet cough is normal for children 111 

) was the chief barrier to health care seeking for 70% (n=28/40) of families. Cough 

normalisation was more widespread among participants who did not have children with 

chronic wet cough than participants of children with chronic wet cough (87.5%, n=14/16 versus 

50%, n=12/24). While 79% (n=19) of participants who were parents/carers of a child with wet 

cough were worried about their child’s cough, 29% (n=7/24) of participants of children with a 

wet cough at the interview did not notice their child was coughing (Table 1, A.1).  Either a 

paediatric respiratory physician or respiratory physiotherapist, who were conducting 

interviews, as part of the study team, determined the presence of wet cough. Fifty three 

percent (n=21) of participants reported that they would not seek help if their child had chronic 

wet cough because doctors had previously informed them that the cough was due to a 

virus/upper respiratory tract infection and nothing could be done about the cough (Table 1, 

A.2). Forty eight percent (n=19) of participants had previously presented to the local clinic or 

hospital, often multiple times for chronic wet cough, but health practitioners had not treated 

the chronic wet cough. Based on their prior experiences, parents believed that no medical 

action would be taken (Table 1, B.1). Only one participant reported their child had been 

referred to a respiratory physician for management of chronic wet cough. Twenty percent 

own.  And it was so bad –in my experience that I would no 

longer go to [name of hospital] for my kids.  I just don’t trust 

them.  Kids up here – they get all these chronic diseases.  An 

Aboriginal kid goes in and gets a check-up.  But then they don’t 

follow up.  Let’s say they come in and get pneumonia.  Then 

they get sent home with Panadol – and what happens later?  

Nothing.  I just refuse to go” 

• Participant 2, Mother of child with chronic wet cough: “He had 

bronchiolitis and got admitted.  I followed up at (clinic) after I 

left the hospital.  He still had the cough.  And they just said he 

is just recovering…but there was still a little rattle in his chest”   
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(n=8) of participants reported similar experiences (i.e. not receiving care for their child’s 

chronic wet cough) in hospitals and clinics in other parts of Western Australia and other states 

including New South Wales and Victoria.  

 

Eighty-eight percent (n=35) of participants reported that they would only seek medical 

attention for their child if the cough was accompanied by acute symptoms such as high fever, 

vomiting, acute respiratory distress or, exhaustion from ongoing coughing and lack of sleep 

(Table 1, A.3). 

 

All participants (n=40) reported that they had not previously received any health information 

that chronic wet cough may signify underlying lung disease or that wet cough for greater than 

four weeks required medical review (Table 1 A.4). 

 

Only 13% (n=5) of participants (three of whom had some medical training) stated they felt 

confident to pursue their concerns about their child’s cough either at the time of the 

appointment or in future consultations if the doctor dismissed their concerns regarding cough. 

The perception of the doctor – patient relationship highlighted an inequality of power, with 

participants reporting a belief that doctors had the authority and knowledge and should not 

be questioned (Table 1, B.2). 

 

Other barriers for families to seek help for their children’s cough were high turnover of doctors, 

lack of continuity of care with same doctor and limited cultural training of doctors (Table 1, 

C.1). 

 

Racism was not a reported problem at the local AMS, however 30% (n=12) of participants 

reported experiencing either explicit or implicit racism at hospitals, which would discourage 

them from seeking medical attention for their children (Table 1, B.3).  Key barriers are 

summarised in figure 9.   
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Figure 9: The barriers for families to seek help for chronic wet cough 
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2.  Enablers for families to present for cough (Table 2) 

Table 2: Enablers for families seeking help for chronic wet cough 

Theme Subtheme Examples 

A. Health 

information 

& language 

A.1. Health 

literacy 

information on 

chronic cough  

• Participant 9, Mother of young child with chronic wet cough: 

“If I knew about cough, I would have done a lot more” 

• Participant 13, mother of two children both with chronic wet 

cough but has not sought help before for wet cough:  “If I 

had this information, I would tell the doctor” 

• Participant 9, Mother of young child with chronic wet cough: 

“I’ve been coming to town for a long time now and only now 

I’m getting told there is something wrong? How come this 

took so long?” 

• Participant from playgroup focus group discussion who 

realised child had ongoing wet cough:  “Now that you have 

told me the story, if it [cough] doesn't go away I will go see 

the doctor” 

• Participant 18, Mother of child with chronic wet cough that 

had not previously recognised wet cough: “I never really 

worried about just the cough – until today.  Now that you 

have spoken to me, I am worried – can you please take a look 

at my son because he has had this cough for a long time?” 

A. Health 

information 

& language 

A.2. Health 

literacy 

information 

methods: Audio 

sounds of cough 

[wet cough sounds played for participant] 

• Participant 16, Mother with chronic wet cough and with 

child with wet cough for many years diagnosed with asthma:  

“I didn’t hear that cough as being wet before today.  But 

now that I look back – I can’t remember when she didn't 

have that [wet cough]. I didn’t really notice that it was wet. I 
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thought that was the asthma.”  

 

• Participant 9, Mother of young child with chronic wet cough: 

“Maybe put a wet cough [sound] on the radio so people can 

hear”  

  

• Participant in focus group discussion at playgroup:  “Hearing 

the coughing sounds are really helpful.  That [cough sound] 

will help families recognise the coughing” 

A. Health 

information 

& language 

A.3. Health 

literacy 

information 

methods: other 

ideas 

• Participant 2, Mother of child with chronic wet cough: “Tell 

me what to do” 

“Advertise on TV, radio and Facebook” 

• Participant 9, Mother of young child with chronic wet 

cough: “Teach at playgroups” 

 

• Participant 16, Mother with chronic wet cough and with 

child with wet cough for many years diagnosed with 

asthma:  “If you came and did an in-service to train staff [at 

day care] then the staff could pass on the message.  You 

could also talk to [other AMS’s] … to push the health 

message”   

 

• Participant 2, Mother of child with chronic wet cough:  “I 

would like a pamphlet on wet cough” 

• Participant of play-group focus group discussion: “I think 

the flip chart is especially helpful and it would be great to 

use pictures of local families”  
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• Participant 9, Mother of young child with chronic wet 

cough: “Do stuff [health literacy information] in local 

language” 

B. Social, 

cultural & 

historical 

B.1. Cultural 

security and 

empowerment: 

Provision of 

AHW’s 

• Participant 24, Mother (also a medical professional) of four 

children: Well I think ALO’s [Aboriginal liaison officers] are 

important – but it isn’t just that – that’s not the only 

problem.  They need more Aboriginal nurses – and other 

staff too… I see all these non-Aboriginal enrolled nurses...  

It’s not right.  We need more Aboriginal people at the 

hospital” 

• Participant 19, Mother of child with chronic cough, but did 

not present to clinic for chronic wet cough: “Get the AHW’s 

to know about this because they are the first point of 

contact” 

• Participant 10, Mother of young child with multiple 

admissions for bronchiolitis and also health worker: “I reckon 

they need more black fellas in the hospitals.  You see they 

(Aboriginal people) wanna see their own kind – they wanna 

see black fellas because if it’s all the other guys [white 

people] they [Aboriginal people] just think you [White 

people] are gonna get growly [term for angry or blaming].  

They’ll open up to the black fellas. You need trust.  Here in 

[name of town], everyone knows everyone.  And they will 

start to trust, and you will go see this person.  They get 

frightened by the white fellas.  It’s about trust and they don’t 

know how to open up. I would like to work at the hospital to 

help” 
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B. Social, 

Cultural and 

historical 

B.2.Community 

strengths 

 

• Participant 11 Grandmother (primary carer of young child 

with chronic wet cough: “Older ones will talk to younger 

ones [in the community]”  

•  Mother from day-care focus group discussion:  “Here at the 

day care, we can start that conversation [about cough].  We 

are early educators and it’s important.  We could put 

information in the newsletter at day care” 

“It’s all about starting conversations with community” 

“I would love to be involved and help” [with sharing the 

health literacy message on chronic wet cough] 

“We can tell people to go to [name of] clinic.  We need to 

give opportunity for skills to be passed on.   We can talk to 

parents because we have a great and strong connection with 

families” 

• Participant 23, Mother of healthy children: “I think I will call 

that mum  [mother of child with chronic wet cough for over 

a year] and tell her about what you are telling me – if you 

don’t mind?” 

• Participant 21, 23-year-old single male:  “I think the 

community would like to hear about it [chronic wet cough 

and chronic suppurative lung disease]” 

• Participant 7, Mother of two children with chronic wet 

cough who presented multiple times regarding cough: “I am 

going to spread the word.  I am going to start by telling their 

dad all about this”  

• Participant 6, Mother of young child with chronic wet cough: 

“We all need to get involved as a community” 
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C. Health 

System 

C.1. Education to 

Health 

Practitioners and 

improved 

assessment by 

health 

practitioners 

• Participant 7, Mother of two children with chronic wet 

cough who presented multiple times regarding cough: “Now 

I feel like I can say something.  But now I expect the doctor 

to be able to know what to do about it.  So, I am hoping that 

the doctors know what to do.”  

• Participant 1, Mother of young child with chronic wet cough 

(also health professional): “Maybe if you gave education to 

the doctors about cough so that they will listen to me” 

• Participant 9, Mother of young daughter with chronic wet 

cough: “He [doctor] needed to dig deeper and ask deeper 

questions about her [cough]” 

 

• “I think they need to ask deeper questions.  They never asked 

how much time has she coughed?  Like all those questions you 

been asking me – nobody asked me stuff like that, and they 

never ask how I feel about the coughing like you have”  

C. Health 

system 

C.2. Improved 

follow up post 

hospitalisation for 

respiratory illness 

• Participant 18, Mother of child with chronic wet cough that 

had not previously recognised wet cough: “When you return 

could you please check in on [name of child] to see if his 

lungs are ok and make sure the cough is gone?” 

• Participant 10, Mother of young child with multiple 

admissions for bronchiolitis and also health worker: “yes it 

would be helpful to have follow up down the track after 

being in hospital to check on coughing” 

 

Participants identified the need for clearer health information about wet cough to facilitate 

families seeking health care. Once participants were given information on chronic wet cough, 

all stated they would seek help for chronic wet cough after four weeks (Table 2, A.1). In 

particular, all participants stated that it was very important for parents to know that chronic 
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wet cough could be linked to lung disease and that early health seeking could potentially 

prevent lung damage. Parents identified a range of specific strategies for providing health 

information, including flip charts, audio recordings of wet cough sounds, advertising via social 

media, radio, television commercials and posters in the clinic waiting room and at day care 

(Table 2, A.2-3). In particular, participants found the cough recordings useful to distinguish  

“wet cough” verses “dry cough” (Table 2, A.2). 

 

Most participants believed that it was important for doctors to ask specific questions regarding 

cough quality, type, length and history, and that clear and simple advice on when to present 

for ongoing cough would encourage earlier health seeking (Table 2, C.1).  

 

Participants acknowledged the value in information sharing via ‘word of mouth’ and 

acknowledged the power of the role of local champions to assist with improving cultural 

security and health literacy for community. In particular, day-care staff expressed a desire to 

help spread the health message and to talk with families about chronic wet cough in the local 

community and being more proactive in promoting good hygiene (e.g. hand washing and nose 

blowing) (Table 2, B.2). Aboriginal health workers (AHWs) and other Aboriginal health staff 

could empower families to communicate their health needs with the doctors and provide 

necessary advocacy, support and safety (Table 2, B.1). Participants also reported the need for 

doctors and AHWs to be provided with specific training in chronic cough management so that 

when parents present for help, children would be effectively treated (Table 2, C.1-2). 

Key enablers are summarised in figure 9.  
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Figure 10: The enablers for families to seek help for chronic wet cough 

 

 

Key local terminology for cough and respiratory illness are summarised in table 3.  

Table 3: Local terminology 

Subject Terms used by Aboriginal community 

1. Cough terms • chesty cough, rattly cough, crackly cough, bad 

cough, day-care cough, chesty, noisy cough, 

cough with phlegm, cough with hard breathing, 

cough with hack-up, smokers cough, persistent 

cough. 

2. Upper respiratory 

tract infection term 

• Cold (like ‘flu) sick  

3. Chronic wet cough 

terms 

• Hot (like tropics) sick 

• Little [name of town] virus 

• [name of town] cough 

 

2.5 Discussion 

In this first study that evaluated Aboriginal families’ understanding of chronic wet cough in 

children, we found that families were not aware of the need to seek help for chronic wet cough. 
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The key barriers to timely health care seeking for families were cough normalisation, a lack of 

health literacy information and a belief (based on previous experience) that no medical action 

would be taken for chronic wet cough that occurs in the absence of other symptoms. The most 

important enablers for families to seek help for chronic wet cough identified were; the 

provision of health literacy information by health practitioners, health promotion messages 

and the opportunity to be really listened to by health practitioners. 

The normalisation of cough has been reported in a very different population i.e. a British study 

reported that 27% of patients with cancer, normalised cough and delayed seeking help for 

cough 166.  Other studies have confirmed that dismissive interactions by doctors can result in 

patients worrying about wasting General Practitioner’s time and a perception that help seeking 

is unnecessary 167. Furthermore, an all-clear diagnosis by doctors can influence future health 

seeking for new or recurrent symptoms 168. Our findings also support the literature that poor 

communication 169 from health professionals and a lack of culturally appropriate health literacy 

information 105,109,110 may result in normalisation of disease. Therefore, to effectively address 

normalisation of chronic wet cough and facilitate timely health seeking, families need to know: 

1) how to recognise ongoing wet cough and 2) wet cough lasting longer than four weeks 

requires medical assessment 144,170.  

Our study indicates that the provision of health literacy on chronic wet cough will be a vital 

enabler to facilitating health seeking. Our findings are consistent with previous studies on 

middle ear and eye diseases, which found that Aboriginal people would seek help earlier if they 

had recognized and understood that their child was sick 105,171. An important barrier to health 

seeking for many parents was that key health messages about chronic wet cough in children 

had previously not been communicated by health staff.  The significance of chronic wet cough 

may not yet be well understood by many health practitioners and even less by the general 

public because PBB, the most common cause of chronic wet cough in children in Australia 86 

was only officially recognised by the Thoracic Society of New Zealand and Australia in 2006 144 

and by the British Thoracic Society in 2008 145.  

A study limitation is the focus on one region in Australia. However, a substantial portion of 

participants related their experiences to other parts of Australia, suggesting that the study 

findings are generalisable. Another potential study limitation was that the recruitment 
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strategy might have resulted in over-representation of families who engage with local health 

service providers.  In the Australian literature, people who do not engage with health services 

have poorer health outcomes and the predominant barrier being logistical reasons rather 

than cultural or other factors 172,173. However, the large number of participants who had not 

previously sought help for chronic cough mitigated the risk of over-representation of those 

who had previously sought help.   

Our study is the first to investigate Aboriginal community understanding about chronic wet 

cough in children. The study highlights community and health practitioner normalisation of 

chronic wet cough as a key barrier for parents/carers seeking health care for their child. 

Normalisation of cough appears to be related to inadequate health information from health 

practitioners who tell families that cough that occurs in isolation to other symptoms does not 

require treatment. Health providers can facilitate timely health seeking for chronic wet cough 

through the provision of simple and accurate health literacy information to families i.e. if the 

cough persists for more than four weeks, come back to clinic. There is a need for the provision 

of a culturally appropriate information campaign to inform community of the importance to 

seek medical care for chronic wet cough in children, the dominant symptom of chronic 

suppurative lung disease, a serious chronic health problem. 
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Chapter 3: Barriers and Facilitators for Clinicians to recognise and 

manage chronic wet cough in Aboriginal children 

3.1 Summary 

The following chapter reports on the barriers and facilitators for clinicians to recognize and 

manage chronic wet cough  and PBB in Aboriginal children. The information and insights from 

clinicians in primary care and within the local hospital provided the data to develop a strategy 

to address the barriers and facilitators for clinicians to assess and manage chronic wet cough 

in Aboriginal children. The findings of this chapter were published in 2019 in Respirology174 and 

are reproduced accurately in this chapter. 

 

Background and objective: Chronic lung disease is prevalent among Australian Aboriginal 

children. Chronic wet cough is an early marker of disease but often goes undetected. Currently 

no studies have examined health practitioner knowledge of chronic wet cough.  We set out to 

examine health practitioner knowledge of chronic wet cough and chronic lung disease in 

Aboriginal children and to identify barriers and enablers to effective management. 

 

Method: A qualitative study, gathering data through individual semi-structured, in-depth 

interviews and focus groups to ascertain health practitioner knowledge about management 

of Aboriginal children with chronic wet cough in a regional Kimberley town and remote 

community. 

 

Results: Thirty-seven health practitioners participated.  Key barriers identified were: (i) limited 

training in assessment and management of chronic wet cough (ii) prioritisation of acute 

presentations and competing complex chronic conditions and (iii) normalisation of cough in 

children by health practitioners. Key enablers were (i) improving practitioners’ knowledge and 

expertise in managing chronic wet cough and (ii) health system changes to facilitate 

longitudinal patient care, improved cultural competence, improved chronic disease 

management and post-hospitalisation follow up.  

 

Conclusion:  
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Key barriers to effective management of chronic wet cough are limited training in chronic wet 

cough management combined with competing complexities of both acute and chronic health 

care needs for Aboriginal families. Early detection and management of chronic wet cough in 

Aboriginal children can be facilitated through health practitioner training, access to 

standardised management guidelines and a service model that allows longitudinal patient 

follow-up and resources to effectively prevent and manage chronic lung disease in children.   

3.2 Introduction 

Chronic wet cough is common in children in some settings, particularly in First Nations6,66.  The 

predominant condition causing chronic wet cough in Aboriginal children is protracted bacterial 

bronchitis (PBB)86.  Knowledge about PBB may not yet be widespread in the medical profession, 

having only been formally recognised as a medical condition in 2006144.   

PBB is caused by persistent endobronchial infection175  and  inflammation that  may cause 

airway wall destruction if untreated73.  Over time, PBB can lead to Chronic Suppurative Lung 

Disease (CSLD) and bronchiectasis, 1,66 which can occur in early childhood6.  Bronchiectasis is 

prevalent in Aboriginal Australians and results in impaired general health 39,93, reduced quality 

of life 38 and premature mortality, 41,160  contributing to the substantial gap in health outcomes 

and life expectancy between Aboriginal and non-Aboriginal people41,160.  

Children with PBB are typically preschool aged and apart from having a cough, appear well 

175.  The cough typically worsens with inter-current viral illnesses but never completely 

resolves except with appropriate antibiotic therapy1,73,175.   

Duration of wet cough correlates to the extent of lung damage when diagnosed94. In 

Aboriginal2 Australians, diagnosis of lung disease is often delayed by years to decades6, 

resulting in poorer health. Therefore, there is a need for a concerted focus on early diagnosis 

and appropriate medical management to reduce morbidity, preserve lung function163 and 

 

2 Henceforth, the preferred term for Aboriginal people in the Kimberley, that being ‘Aboriginal’ will be used.  

Reference to literature, will state either ‘Indigenous’ or ‘Aboriginal’, depending on the term used in each cited 

paper  
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prevent the development of irreversible lung damage9 .  Our group’s recent study raised 

concerns about health practitioners’ knowledge of chronic wet cough in Aboriginal children 

whom are disproportionately affected by PBB129.  Therefore, health practitioners need to 

thoroughly assess and manage children when they first present with chronic wet cough.  

We aimed to examine health practitioner knowledge of chronic wet cough in Aboriginal 

children and to identify the barriers and enablers to effective management. 

3.3 Methods  

3.3.1 Study Approach 

 A qualitative study using individual and semi-structured in-depth interviews and focus group 

discussions was conducted with health practitioners.  Knowledge of cough/CSLD was 

investigated, including:  

(i) Knowledge of guidelines for cough 9 176 82, PBB and bronchiectasis9,177; 

(ii) System barriers and enablers;  

(iii) Perspectives regarding family health seeking for children with cough. 

Ethical approval was granted from the Western Australian Aboriginal Health Ethics Committee 

(HREC 774) and the Western Australian Country Health Ethics Committee (RGS 398).  All 

participants provided written, informed consent. 

The study was conducted between October 2017 and June 2018 in two primary health care 

AMSs (town and remote community) and a regional hospital in the Kimberley, Western 

Australia, known to have a high incidence of respiratory morbidity20,41.  The Kimberley is a vast 

and remote region with a tropical, monsoonal climate.  Forty-three percent of the 14,000 town 

residents are Aboriginal, (97% attend the AMS) and 99% of the 800 remote community are 

Aboriginal (all attend the AMS).   The hospital has an emergency room and a paediatric ward 

capable of managing respiratory infections.  The AMS provides drop-in primary health.   
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3.3.2 Selection criteria and recruitment 

 Any clinician who cared for Aboriginal children in their caseload at either an AMS or the local 

hospital including Aboriginal health workers (AHWs) and practitioners, doctors, nurses, nurse 

practitioners and physiotherapists. 

We used purposive sampling 178 to ensure a representative sample of health practitioners in 

both AMS and hospital settings.  Initially, all staff were informed about the study and invited 

to attend an interview at a routine staff meeting at the AMSs.  We recruited staff at the hospital 

via (i) email or verbal invitation (ii) referral using snowball techniques. Snowball sampling was 

used to follow up on themes requiring deeper insight.  We conducted interviews until 

information saturation i.e. no new information or themes were evident. De-identified data was 

stored in locked cabinets or passcode encrypted databases in a secure facility. 

3.3.3 Data Collection and analysis 

Two researchers conducted the interviews with either audio recording or dual written notes. 

Issues related to staff confidentiality, interview bias, role demarcation, power relations and 

assumptions influencing participant interviews were discussed at regular debriefings.  

Research rigor was achieved through triangulation and adopting a critical reflexive approach 

to minimize researcher bias. We used two types of interview structures: 

1. For individual interviews: Researchers asked 12 semi-structured questions to three key 

themes identified from an extensive literature review to ascertain staff understanding and 

barriers and enablers to management of chronic wet cough/CSLD. The broader questions 

were asked to initiate deeper discussion (Table 4).  

 

Table 4: Interview questions template for individual interviews 

Themes Question 

number 

Question 
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1.  Health Practitioner 

understanding about 

cough/CSLD 

1 Do you see children with cough? 

 

 2 Do you ask about a child’s cough if you hear the child 

cough? 

 

 3 Do you ask about cough if parent reports child is 

coughing? 

 

 4 Do you ask if a child has a cough if they are attending 

for respiratory problem? 

 

 5 Do you ask about the quality and length of time of 

cough? 

 

 6 Do you know about any guidelines to manage cough? 

CSLD? PBB? 

If yes, which guidelines do you use? 

 

 7 How would you treat a child with CWC? 

 

 8 Do you feel confident to treat children with CWC? 

 

2. System barriers and 

enablers 

9 What do you think are barriers to managing children 

with chronic cough? 
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 10 What do you think would facilitate better 

management of children with chronic cough? 

3.  Perspectives of 

practitioners about other 

practitioners and family 

views on cough  

11 Do you think health practitioners normalise cough? 

 

 12 Do you think families normalise cough? 
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2. For the Focus Groups: Two open-ended questions were asked:  

1) What is your understanding about chronic wet cough/CSLD in children?  

2) What are the key barriers and enablers to management of chronic wet cough in children? 

 

Recorded interviews were transcribed verbatim and dual hand-written notes were transcribed and 

crosschecked between two researchers. Inconsistencies were discussed until consensus was 

reached or clarified with the interviewee when necessary. Responses were collated and analyzed 

to ascertain the knowledge, attitudes and practices of practitioners about chronic wet cough. The 

primary method of data analysis was narrative analysis and thematic grouping. Emerging 

themes/subthemes to key questions were allocated. Sub-themes were discussed and agreed by the 

researchers using an iterative process. Secondary analysis via NVivo 11 (QSR International, 

Melbourne, Australia) software verified initial analysis by again coding responses into themes and 

subthemes. The data from the focus group discussions mirrored the findings from the individual 

interviews, again confirming key themes and subthemes. (See Table 5 and 6 for themes and 

subthemes) 

3.4 Results 

In total, 37 health practitioners (16 doctors, and 21 other practitioners) participated in the 

interviews and focus groups i.e. 23 individual interviews and 14 participating in three focus group 

discussions, involving eight, three and three people respectively. One participant withdrew from 

the study due to concerns about identifiability. We interviewed over 80% of town AMS doctors and 

70% AHWs, all nurses, all nurse practitioners. At the hospital 50% physiotherapists and all 

paediatricians were interviewed.  At the remote AMS 50% of practitioners were interviewed.   

 

The 16 doctors varied in experience; paediatricians (n=4), advanced paediatric trainees (n=2), and 

general practitioners (n=10).  All doctors currently worked with Aboriginal children and all, but 

one had worked overseas (including United Kingdom, Papua New Guinea, East Timor, Trinidad 

and Tobago) or other parts of Australia, including Western Australia, New South Wales, Victoria, 

Queensland and Northern Territory (rural, remote and metropolitan). Similarly, other health 
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professionals had clinical practice experience in other Australian states (Victoria, Northern 

Territory, Queensland) and overseas (United Kingdom).  

Other practitioners included nurses (n=9), AHWs (n=6), an Aboriginal liaison officer (n=1), nurse 

practitioners (n=2), physiotherapists (n=2) and a senior health administrator (n=1).  All doctors 

and most other practitioners routinely encountered children with chronic wet cough during 

clinical practice. 

We identified three major themes relating to the barriers and enablers to health practitioners 

managing chronic wet cough in Aboriginal children: (i) clinician knowledge and priorities, (ii) 

health systems and service delivery, and (iii) family knowledge. These are summarised in Tables 5 

(barriers) and 6 (enablers). 

Barriers 

Table 5: Barriers for health practitioners assessing and treating chronic wet cough/chronic 

suppurative lung disease 

Barrier 

Theme 

Barrier subtheme Quotes from health practitioners 

1. Clinician 

knowledge 

and 

priorities 

1.A. 

Ask about 

presence of CWC 

if parents don't 

volunteer 

information re 

CWC 

 AMS Nurse: We see a lot of wet cough here.  The problem isn’t that 

families are not presenting.  The problem is that we have never 

heard about chronic wet cough before.   We don’t know how to 

treat it and we don’t know to assess it” 

 AMS GP 6: I wasn’t aware how serious this problem (chronic wet 

cough/CSLD) actually is, especially for young Aboriginal children. It’s 

not something you look for when a parent presents with something 

else. It’s not a diagnosis that is straightforward” 

 1.B. Confidence 

to treat chronic 

wet cough 

AMS manager: “I know there are a lot of kids with this persistent 

cough up here and we have always thought it is asthma.  So, is it 

asthma or is it something else?  So, I want to get to the bottom of 

it.” 
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AMS Nurse Practitioner: “One time I saw a child with chronic wet 

cough.  I asked the registrar.  They said no they didn’t agree it was 

chronic or needed treatment.  That knocked my confidence.  I was 

worried because he (patient) always has this wet cough and he had 

aspiration pneumonia” 

“I give antibiotics.  And sometimes that doesn't stop it 

(cough)…They might get better for a couple of days but then it 

comes back. So that makes you lose your confidence.  So, is it a 

chronic cough and is it treatable?” 

 1.C.Chronic wet 

cough lower 

priority as 

competing 

medical demands: 

acute issues & 

well-known 

chronic disease 

(e.g. diabetes) 

AMS Child Health Nurse: “Children as young as a few months have 

wet cough.  We just let them cough.  We don’t treat it (cough) – we 

keep an eye on it.  There is so much wet cough here” 

AMS GP 1: We are so busy here and the children have so many 

problems they present with – more obvious problems that stick 

right in front of you. And then if they say they have a wet cough, you 

just say “oh dear”.  It (cough) is in the background.   

I often say come back in two weeks if the cough is still there, but I 

must admit, I have never had one come back” 

 1.D. Understand 

chronic wet 

cough, PBB and 

CSLD 

AMS AHW 4:  “Why haven’t I ever heard about this (chronic wet 

cough/CSLD)?  Is this a new thing discovered this year?” 

AMS Nurse: “I have never seen bronchiectasis before, and I didn’t 

know what that was.  So, I looked it up.  To me it was a new term.”  

Hospital Paediatrician 4: Bronchiectasis and respiratory 

presentations are common to the hospital, yet the idea of chronic 

cough is not really properly appreciated.  Particularly compared to 

other chronic diseases, which are much more keyed into”  
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Hospital Paediatrician 2: “Most doctors wouldn’t recognise that the 

cough alone is an issue – they don’t know as they are not clued into 

chronic wet cough” 

AMS GP 10: “There are too many things for GP to know. New 

doctors to Kimberley need orientation into what the critical health 

issues are as it’s not something that you’re taught in medical 

school.”  

AMS GP 5: “I trained in (outside Australia) and I came up here and 

had no context or training in Aboriginal health and culture.  And we 

do not know all of the specific conditions specific for Aboriginal 

people.”  

 1.E.Knows local 

and or other 

guidelines on 

Chronic cough 

and CSLD 

AMS AHW 6: “Is this (PBB/CSLD) a new disease?  I have never heard 

anything about this before.  I never knew a child who coughs for 

more than four weeks needs to be reviewed” 

AMS GP 5: “The thing I struggle with up here is the kids’ who come 

in with repeated episodes of bronchiolitis.  The episodes all just 

seem to run into one another, and I say – I just want to see him 

when he is well.  But he is never well in between.  And you don’t 

know if he is having a chronic wet cough or if he’s just developed 

another episode of bronchiolitis.” 

 1.F. Clinician 

normalised cough 

AMS Child health nurse: “I look at skin, ears, growth and anaemia.  

They are the big 4.  I see it (cough), hear it, but it’s not something I 

follow up on.  I think as a nurse, I normalise cough because if I refer 

to a doctor it will come back as a probably viral…Cough has always 

been considered viral.  If there are no other symptoms, then we 

don’t worry about it (cough).  So, I don't do anything”  

AMS GP 9: “We don’t realise that having a cough could be so serious 

in some cases. This is something we don’t think about.  Now I know 

I need to do something, whereas usually you don’t think about the 

cough - that needs treating. I didn’t see it a life threatening really.”  
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 1.G. Belief: other 

doctors/practition

ers normalise 

cough/don’t treat 

cough 

Hospital Child Health Nurse: “Up here, no-one responds when 

people cough” 

AMS manager: “I think that it is simply because it’s just a cough.   

Health staff are not aware that a cough that goes on is bad.” 

Hospital Paediatrician 3:“ The big problem at the moment is that 

there is a big campaign to not give antibiotics for ‘URTI’, so doctors 

won’t prescribe antibiotics for PBB” 

AMS AHW 2: “Most doctors think cough is ok and because doctors 

say it’s ok, the parents think it is ok.” 

 1.H. Believe wet 

cough (not 

chronic) is 

widespread in 

Kimberley 

AMS GP 9: “In the first year of life in the child they get about 6-12 

viral illnesses a year, so we don’t really worry about the cough.  By 

the second year, if they are still coughing, we (doctors) might take a 

look at the cough.” 

2. Health 

systems 

and 

service 

delivery 

2.A.High staff turn 

over 

Hospital Paediatrician 3: “The big barriers to treatment of PBB 

among the regional hospitals is huge turnover with recurrent 

locums that are here for two or three weeks and their level of 

understanding of key health issues of the Aboriginal population is 

poor.” 

AMS GP 1: There is a high turnover of GPs so don’t get to have 

professional development.  There is a walk-in policy, the problem is 

people present with an issue and we just tend to treat that, and not 

necessarily look back at patient’s history.” 

 2.B. 

Acute disease 

management 

model at AMS 

and hospital a 

barrier to chronic 

Hospital Physiotherapist 1: “We have key performance indicators to 

see X number of patients and we have activity-based funding. If I 

want to do a health promotion activity, I get told- sure after you see 

all your patients.  And I don’t even have time to see all my patients. 

So, if I do a health promotion activity … I can’t count that as an 

occasion of service.  I can’t count how many families and kids rock 

up.  So that kind of stuff is really difficult.  If I could do health 
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wet cough 

management  

promotion and prevention and education, then I would spend a lot 

more time out there in communities making a difference. There isn’t 

any funding for chronic cough.”  

Hospital Paediatrician 3: “We have poor systems and models in 

place to manage chronic disease.  The acute model does not work 

for chronic disease”  

AMS GP 3: “We’re run off our feet with walk-ins. There are so many 

health issues and priorities to deal with for kids and for 

families, also do we want to treat cough within the limited time 

available?” 

AMS GP 4: “Another Barrier for the GP’s is the pressure you have to 

bill to maximise your time.  That is an issue of almost stress and 

burnout for GP’s – especially clinics that are relying on Medicare 

bulkbilling to survive.  At the AMS they are relying on you billing well 

and efficiently to survive.  The Medicare model doesn’t work for 

chronic disease.  It is very unfair if you have a GP who actually wants 

to solve issues and to spend the time to explore chronic wet cough 

and social problems – you are not rewarded to do this kind of work.”  

 2.C. Lack of 

doctors 

AMS manager: “I can’t get enough doctors – that is my biggest 

problem – we don’t have enough doctors to treat the patients” 

 2.D. 

Lack of cultural 

security at 

hospital 

Hospital Paediatrician 1: “It has always bewildered me that there 

are not Aboriginal staff across the health department.”  

Hospital Paediatrician 2: “We don’t have many Aboriginal staff and 

yet many of our patients are Aboriginal.   

AMS AHW 2: The problem is – if you ask family about wet cough –

they don’t want to say how long (it’s been there) as they are worried 

you might say they have to get to the hospital.  They have a fear of 

going to hospital.  They don’t want to go (because they are afraid)” 
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Hospital Paediatrician 3: “You are dealing with a culture who are 

dealing with extensive trauma – they have been incarcerated for a 

number of years, had deaths for a number of years and not so long 

ago they were stolen and had no freedom of movement. They have 

had no agency in their own life.  Now all of a sudden, we tell them 

that they are equal, and we expect them to suddenly live well and 

take responsibility when we have spent decades taking away their 

freedoms.  And we criticise them for not taking control of their own 

health and wellbeing. Families need to develop a sense that if they 

take the next step, then their child and their own life will improve.  

But they have had no agency to a large degree because of our 

history.  Then, into the vacuum of the expectation of Aboriginal 

people taking ownership, comes a health service with a paternalistic 

view.  We have a lot of work to do to bridge the gap.”   

 2.E.  

Lack of continuity 

of care with same 

doctor  

AMS GP 9: “Our doctors are basically like FIFO (worker whom flies 

in and out of town for work rotation and then returns to home-

town).  They are here 6 weeks only. So, it is hard to follow up and 

they don’t know about cough”  

AMS GP 2: “I’ve sent a few [cough children] to paediatricians.  It's 

more reliable to see the paediatrician as I am only here for six 

months so I can’t follow them up.  We are just hoping they come 

back in.  We haven’t got a good follow up system.” 

AMS GP 1:  But if it me seeing them constantly it would be easier.  

Because then I could confidently say – I have seen you these many 

times and you really are not getting better so let’s try a four-week 

course of Augmentin.  This little one wasn’t getting booked into the 

paediatric clinic – he was just constantly getting readmitted to 

hospital. 

 2.F.  Hospital Physiotherapist 1: There is not sufficient follow up of 

children with cough. Cough may be on their (health staff) radar but 

with the burden of acute stuff- this kind of thing will get put on the 
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No follow-up post 

hospitalisation for 

respiratory illness 

back burner.  I think if you wanted that we would need scheduled 

follow up and ensure they are adhered to.  The problem is at the 

moment is that they (children) tick along for a long time until they 

become acutely unwell again.  That's when there is follow up.”   

AMS Child Health Nurse: “We are concerned about the lack of 

continuity of care for patient journey.  If they go to hospital, we 

don’t get any feedback, except a discharge note with no follow up 

details.  There is no request to follow up on wet cough” 

3. Family 

Knowledg

e 

3.A.  

Difficulty with 

antibiotic 

adherence for 

whole or part 

dose when >5/7 

AMS AHW4: If they give them antibiotics, they don’t complete the 

dose once the kid starts to get better.  I even forget to take them – 

especially if it has to be 3-4 times a day – that is just too hard.   

AMS GP 6: It’s pretty difficult to get them to take a five-day course 

of antibiotics, so a longer course would be even more difficult.  And 

the problem is, if they get better, they stop taking it. 

 3.B.  

Belief that families 

normalise cough 

and or under-

report 

Hospital Paediatrician 3: “There is a lack of agency for many 

Aboriginal people living day to day.  If you are feeling OK then why 

visit the doctor, especially just for a cough? The challenge for us 

(doctors) is how to promote agency while maintaining duty of care.” 

Hospital Physiotherapist 1: “I visit a lot of remote communities and 

there is a huge incidence of kids running around with wet cough – I 

would say about 50% at any one time.  But families and staff don't 

really notice. … There are what people see as bigger problems to 

have to deal with – immediate problems – that is, we gotta get the 

kid to school, we gotta get clothes, we have to make sure there is 

food on the table. I think people don’t see cough as a problem and 

people don’t realise the implications of being sick with cough all the 

time are” 

AMS AHW 4: “People don’t worry about cough up here.”  

 

AMS AHW 5: “Cough is just not a priority.” 
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Hospital Physiotherapist 2: “I don't think families realised how 

important the wet cough is. I think cough is normalised.  They have 

a runny nose and a bit of a cough. If they are managing ok, I don’t 

think they see it as a serious issue” 

 

AMS AHW 1: “I think parents listen and hear the cough, but they 

may not understand about it.  They may also tell the doctor that the 

cough has come back when it was always there – rather it just 

slowed down…I keep hearing families say the cough keeps coming 

back.  But I don't think it is coming back.  I think sometimes it was 

always there. It just went down rather than went away completely”  

AMS GP 7: “Have the GP’s been able to get the patient back to 

check?  Has patient moved?  Are they in town or not?  I struggle 

with the transient nature of our clientele” 

AMS GP 8: “The mums might come in with a child with a rash, they 

may not be interested in cough, even if they have a cough and that 

will take time to explain to them, ask them to think back over past 

few weeks about a cough.” 

 

(i) Clinician Knowledge and Priorities 

Most practitioners did not know that chronic wet cough in children in the absence of other 

symptoms or signs required medical review and that over time, if untreated, CSLD progression 

could occur (Table 5.1.D).  The majority of health practitioners were not aware of any guidelines 

to manage chronic wet cough/CSLD (Table 5.1.F). Specifically, doctors expressed lack of training in 

chronic lung disease management in rural and remote Australia.  

Practitioners reported that they don’t ask parents about chronic wet cough in children and are 

not confident in their ability to treat it (Table 5.1A&B). 
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All but one practitioner reported that wet cough was highly prevalent in Northern Australian 

Aboriginal populations and this contributed to a high threshold for management when wet cough 

was an isolated symptom. Furthermore, despite understanding the need to manage chronic wet 

cough, the majority of practitioners expressed being overwhelmed with the competing demands 

of acute illness and other chronic diseases e.g. middle ear, skin and rheumatic heart diseases 

(Table 5.1.C).  

About a third of practitioners normalised chronic wet cough (i.e. believed that chronic wet cough 

in the absence of other signs does not require antibiotics) (Table 5.1F). Interestingly, about two 

thirds of practitioners believed that other practitioners normalise chronic wet cough (Table 

5.1.G).   

 

(ii) Health System and service delivery 

Doctor shortages and high staff turnover negatively impacted identification of cough chronicity 

and management of chronic wet cough/CSLD in children (Table 5.2.C). High staff turnover disrupts 

continuity of patient care and creates logistical difficulties in maintaining adequate doctor training 

in CSLD management.  Staff shortages lead to increased clinical caseloads, translating to time 

pressures, thereby forcing doctors to prioritise acute over chronic care needs of their patients.  

Cultural security at the hospital represented another barrier.  Practitioners reported the lack of 

hospital Aboriginal staff, particularly AHWs, compromised cultural security for Aboriginal families 

(Table 5.2.D).   

The acute care model of service delivery, at both AMSs and hospital, posed barriers for managing 

chronic wet cough/CSLD in children due to:   

1. The “drop-in” service model prevents doctors from follow-up with the same patients, 

disrupting continuity of care and reducing the likelihood of determining cough chronicity. 

Most doctors reported the absence of a set caseload prevented follow-up on re-

presenting patients (Table 5.2.E).  
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2. Administrative pressures for adequate Medicare billing for health services to remain 

financially viable limit practitioners’ ability to allocate additional time to address chronic 

wet cough/CSLD (Table 5.2.B).   

3. Absence of case managers, multidisciplinary team and/or dedicated AHWs to address the 

complex social and health care needs for families with chronic health issues.  Practitioners 

expressed being overwhelmed by the scope of support required to address complex 

needs of patients. Staff resignations and ‘burn-out’ were reported as common (Table 

5.2.B).   

4. Lack of formal follow-up mechanisms for children at risk (including post-hospitalisation for 

lower respiratory tract infections) (Table 5.2.F). 

(iii) Health practitioner perception of family knowledge  

Practitioners believed the combination of lack of knowledge and normalisation of cough by 

families represents a major barrier that leads to under-reporting of chronic wet cough (Table 

5.3.A&B).  Practitioners reported that families are unlikely to report cough if they are unaware of 

the health implications of ongoing cough symptoms.  

 

Table 6: Enablers for managing chronic wet cough for clinicians 

Enabler 

theme 

Enablers subtheme QUOTES 

1. Clinician 

knowledge 

and 

priorities 

 

1.A. 

Add cough screen 

to 715 

AMS AHW 6: “You need to try to get families and doctors to look 

deeper into coughing.” 

AMS GP 4: “If you added chronic wet cough screen to the 

Aboriginal child health check then it may assist as a reminder to 

check for wet cough”   

 1.B. 

Updated easy to 

follow local 

guidelines 

AMS GP 9: “Need for all guidelines to be consistent e.g. Kimberley 

and national guidelines. Important that all practitioners should 

follow Kimberley guidelines” 
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AMS GP 5: “We need clear, easy to reference guidelines on 

PBB/CSLD and a flow chart to help us treat” 

 1.C. 

Summarised flow 

diagram on cough/ 

CSLD assessment & 

treatment 

 

 1.D. 

Post follow up 

hospitalisation 

protocol 

 

 1.E. 

Regular training on 

chronic wet cough 

AMS GP 5: “We need regular training and up-skilling to know how 

to assess and manage chronic conditions.”  

 1.F. 

Train AHWs, nurses 

and 

physiotherapists to 

screen for cough 

AMS GP 3: “We really need to train   the Aboriginal health workers 

to screen for cough” 

 

 1.G. 

Home visit  

 

2. Health 

systems and 

service 

delivery 

2.A 

Chronic 

multidisciplinary 

disease 

management team 

for Aboriginal 

children  

Hospital Paediatrician 3: “There’s a need for health staff to drive 

the follow –up.   We need local people to collect the patients.  We 

are a referral-based system.  It is very common that a patient 

comes in to see me and they don’t know why they have been 

referred.  We need to improve communication.  Staff need a 

cultural understanding of health (via regular professional 

development training) and they need to communicate to patients 

how our system works.”   

Hospital Paediatrician 3: “We need to explain illness in culturally 

sensitive ways and give choices to people. To do this, we need 
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Key suggested enablers for practitioners to detect and manage chronic wet cough/CSLD were 

related to improving practitioners’ knowledge about, and competence in, managing chronic wet 

cough/CSLD, as well as systems change. Clinician knowledge and competence could be improved 

Aboriginal health workers in the hospital.   I want an AHW in the 

hospital.  I want them to be the team leader.  I see our ward round 

and I look at our team - it is a sea or white faces.  And that is very 

confronting for an Aboriginal person.  I want an AHW to suggest 

in each patient case if one or more of the team come in… That’s 

my vision…I’m looking at an exit interview with families about their 

diagnosis and management, so they (patient) know and 

understand what is going on and so we can make a plan together 

to manage the health problem” 

AMS Child Health Nurse: “We need to explain chronic lung disease 

in culturally sensitive ways so that families understand about the 

early signs and symptoms and so they know when to present” 

3. Family 

knowledge 

3.A. 

Develop health 

literacy 

information for 

families – flip chart 

and posters 

AMS AHW 3: “As a clinician you need to put the responsibility on 

the family.  Otherwise they will depend on you.  You need to be 

firm and straight to the point.  You see I can do that because I’m 

an Indigenous woman.  You need to tell them to keep going with 

the antibiotics”  

“You need to teach families that although they may not be sick, 

they have this cough that can make them sick down the track”  

AMS GP 2: “Need to have posters and educate the community. 

Stand-up posters that one can pull up” and pull down and rotate 

month to month.” 

AMS GP 3: “Since you put the sign up in clinic, I have had five 

parents come and tell me their kid has ongoing cough and they 

want me to look at it.”   
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through the provision of (i) regular training for practitioners on management of chronic wet 

cough/CSLD, (ii) clear and accessible chronic wet cough/CSLD clinical guidelines summarised with 

flow diagrams and (iii) culturally responsive care that includes practitioners using flip charts to 

teach families about lung health. 

System changes include adding a chronic wet cough assessment to the Medicare 715 (annual, 

billable, government funded Aboriginal health assessment) and a post-hospitalisation follow-up 

protocol for children hospitalised with lower respiratory tract infection given the high risk for 

chronic respiratory symptoms 54,55.  

Other system changes suggested included a responsive and sustainable service model to facilitate 

effective and longitudinal patient care through:  

1. A mixed-model of service delivery with drop-in or appointment options. 

Appointments facilitate a trusting relationship between client and doctor179, 

where issues such as cough chronicity would be more readily detected. 

2. A coordinator to facilitate care to patients with chronic health needs.  

3. Training and opportunity for AHWs to educate families.  

4. A primary care doctor with dedicated and protected time to focus on chronic 

health conditions in children.  

5. Improving cultural security of health services through employment of AHWs. 

6. Cultural competence training of non-Aboriginal health staff working within 

Aboriginal contexts to facilitate accurate history taking and establishing trusting 

relationships with families.    

Importantly, health practitioners suggested that provision of health education to families i.e. 

understanding the importance of seeking help and advocating for children with chronic wet 

cough would synergise with health care practitioners’ efforts to provide good care. 

3.5 Discussion 

In this first Australian study to identify health practitioners’ knowledge and understanding of 

chronic wet cough, PBB and CSLD, we found that practitioners were largely unaware of the long-

term consequences of chronic wet cough and the need to assess and manage it. Moreover, 

competing medical needs and limited training in CSLD management impeded capacity to effectively 
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manage children with cough.  System barriers included doctor shortages and a model favouring 

acute, rather than chronic disease and the complex social needs facing many Aboriginal families.  

Key enablers for health practitioners were (i) improving practitioners’ knowledge, clinical and 

cultural competence and confidence in assessing and managing chronic wet cough/CSLD, which 

could be achieved through training and management guidelines (ii) improved cultural training of 

non-Aboriginal health staff to facilitate history taking and (iii) health system changes to facilitate 

longitudinal patient care and improved chronic disease management and post-hospitalisation 

follow-up.  

Chronic cough is a common reason for doctor visits in children 175,180. The literature reports doctors 

often normalise or dismiss chronic cough symptoms86. The significance of chronic wet cough may 

not yet be widely appreciated by health practitioners, as PBB was only recognised nationally in 

2006144 and internationally in 2008145. Also, the high prevalence of cough may contribute to its 

normalisation, thereby resulting in under or delayed diagnosis of PBB/CSLD175.  Similarly, 

normalisation of skin conditions in Aboriginal children has reportedly resulted in under-recognition 

and under-treatment of skin disease 181. The combination of clinicians’ high threshold for 

management86 reduced disease-specific knowledge115 and normalisation of chronic wet cough by 

patients129 may result in delayed diagnosis and  risk of disease progression93. 

Beyond the barriers relating to clinician knowledge and practice, key barriers in health systems 

include staffing problems and the health service model.  Three recent reviews on the primary care 

for Aboriginal people with chronic disease, echoed similar barriers to the optimal management of 

chronic disease, including high staff turnover, lack of dedicated chronic disease management staff 

to coordinate care, lack of specific chronic disease training for staff, lack of cultural security and 

demanding workloads115,119,182.  

Service provision via a model of care that enables management of chronic lung disease and 

addresses the complex needs of Aboriginal families must include (i) resources and staff dedicated 

to specific chronic lung disease detection and management according to protocols, including post-

hospitalisation follow up for lower respiratory tract infections, (ii) trained and empowered AHWs 

throughout the health care system, and (iii) health education to teach families about chronic lung 

disease115.  
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A study limitation is the focus on one region, however almost all doctors related their experiences 

to working in other rural and remote regions of Australia and overseas, suggesting that the study 

findings are generalizable to other regions.  

3.6 Conclusion 

In conclusion, limited training in chronic respiratory disease, and cough normalisation combined 

with competing health needs for Aboriginal families are key barriers to effective management of 

chronic wet cough. The findings provide compelling insights into reasons for delayed diagnosis of 

chronic lung disease. Health care models that focus on acute illness without systems to manage 

chronic disease detract from chronic wet cough/CSLD management.  Key recommendations to 

facilitate the early detection and management of chronic wet cough include training of 

practitioners, accessible standardised management guidelines, culturally responsive care, a service 

model facilitating longitudinal patient follow-up and resources to effectively prevent and manage 

chronic lung disease.  
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Chapter 4: Recognition and management of protracted bacterial 

bronchitis in Australian Aboriginal children:  a knowledge translation 

approach 

 

4.1 Summary  

The knowledge from families and clinicians discussed in chapters 2 and 3 were used to develop, 

implement and evaluate strategies to improve health seeking and management of children with 

chronic wet cough. The process of development, implementation and evaluation of dual strategies 

for families and clinicians to recognise and manage chronic wet cough is discussed below. The 

findings have been accepted for publication for the journal, Chest and are presented accurately as 

Chapter 4 of my thesis. 

 

Background:  

Chronic wet cough in children is the hallmark symptom of protracted bacterial bronchitis (PBB) and 

if left untreated can lead to bronchiectasis, which is prevalent in First Nations. Under-recognition 

of chronic wet cough by parents and clinicians and under-diagnosis of PBB by clinicians are known.  

We aimed to improve recognition and management of chronic wet cough in Aboriginal children 

using knowledge translation (KT) science, a methodological approach that can be adapted for use 

in First Nations contexts to facilitate effective and sustained translation of research into practice.   

 

Study design and methods: A mixed-methods KT study undertaken at a remote-based Aboriginal 

primary medical service (February-2017 to December-2019). Our KT strategy included: (i) culturally 

secure (i.e. ensuring individuals are treated with regard to their unique cultural needs and 

differences) knowledge dissemination to facilitate family health seeking for chronic wet cough in 

children and (ii) an implementation strategy to facilitate correct diagnosis and management of 

chronic wet cough and PBB by clinicians.  

 

Results: Post KT, health seeking for chronic wet cough increased by 184% (pre=8/630 (1.3%), 

post=23/636 children (3.6%), p=0.007, 95%CI 0.7%, 4.0%). Clinician proficiency in management of 

chronic wet cough improved significantly as reflected by (i) improved chronic cough related quality 
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of life (p<0.001, 95%CI 0·8, 3·0) and (ii) improved clinician assessment of cough quality (p<0.001, 

95%CI10.4%, 23.0%), duration (p<0.001, 95%CI 11.1%, 24.1%) and appropriate antibiotic 

prescription (p=0.010, 95%CI 6.6%, 55.7%).  

 

Interpretation: Health seeking for children with chronic wet cough can be facilitated through 

provision of culturally secure health information. Clinician proficiency in the management of PBB 

can be improved with KT strategies which include training in culturally informed management, 

leading to better health outcomes. Comprehensive strategies that include both families and health 

systems are required to ensure that chronic wet cough in children is detected and optimally 

managed. 

 

4.2 Introduction 

Chronic wet cough in children is the hallmark symptom of protracted bacterial bronchitis (PBB)2. 

PBB in children is characterised by chronic bacterial infection on the surface of the lower 

airways.1 PBB can begin in early life and children usually appear well apart from a chronic wet 

cough.2 Without effective management, PBB can lead to bronchiectasis,2 a life limiting condition 

which has a disproportionately high prevalence among socially disadvantaged populations of 

high-income countries,3-5 including Australian Indigenous children.6,7 The mortality gap between 

Australian Indigenous and non-Indigenous people with bronchiectasis is ~22 years.183 Indeed, 

Australian Aboriginal people experience disproportionate social and economic disadvantage and 

health inequality compared to other Australians49. The disparity stems partly from the legacy of 

Australia’s colonial policies, which have resulted in both cultural dislocation and multi-

generational trauma for Aboriginal people154.  

 

Timely diagnosis and treatment of PBB170 can prevent progression to bronchiectasis and 

associated morbidity and mortality.2 Our earlier work in the Aboriginal context found that 

treatment is often hindered by delayed medical health seeking by parents due to chronic wet 

cough being considered normal,129,174 and mis- and under-diagnosis of PBB by clinicians.93  

 

The optimal management of chronic wet cough due to PBB is theoretically simple but translating 

evidence into clinical practice can be complex and challenging. Knowledge translation (KT) science 
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has evolved to facilitate translation of knowledge into practice and includes many concepts 

including studying context-specific barriers and enablers, community participatory action 

research, knowledge dissemination and knowledge implementation.184 KT strategies in First 

Nations contexts are more likely to be successful if they are developed based on identified 

barriers and facilitators and socio-cultural congruency (i.e. draw on local knowledge, attitudes and 

beliefs121). However, initiatives are often unsuccessful146,184 and unsustained126 due to a failure to 

provide effective health information in a culturally secure way (i.e. ensuring individuals are 

treated with regard to their unique cultural needs)128,129. Successful KT often requires a 

comprehensive approach and integrated strategies to address identified barriers and 

facilitators.185  

 

Our earlier studies within the Aboriginal context, found that families and clinicians often do not 

know that children with isolated chronic wet cough should be medically managed, and that if 

untreated, disease progression can occur129,174. A key barrier for families presenting for their 

child’s chronic wet cough is the belief that chronic wet cough is normal, which is largely due to 

limited information available about the implications of chronic wet cough. A key facilitator for 

Aboriginal parents to seek medical help is the provision of culturally secure health information129. 

Clinicians reported that the provision of training in management of PBB and a cultural and clinical 

expertise-appropriate healthcare delivery model,9 would facilitate effective management of 

children with chronic wet cough174.  

 

Hence our aims were to:  

1. Facilitate timely help seeking for chronic wet cough by Aboriginal families  

2. Improve the ability of primary care clinicians to detect and manage chronic wet cough 

 

4.3 METHODS 

4.3.1 Ethical considerations 

Ethical approval was granted from the Western Australian Aboriginal Health Ethics Committee 

(HREC 774) and the Western Australian Country Health Ethics Committee (RGS398). Written, 

informed consent was obtained by all participants. 
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4.3.2 Study context  

The regional coastal town, located in the Kimberley region, in north-western Australia has a 

population of about 16,000 people (28% Aboriginal186). The Kimberley region is a little smaller than 

the state of California, USA. The Kimberley has a tropical, monsoonal climate and a high burden of 

respiratory disease in Aboriginal children when compared to other parts of Australia20 and has a 

Socio-Economic Index for Areas score <1000150 (scores <1000 correlate with increased risk of poor 

health). Demographic factors of remoteness (including poor access to health care) and socio-

economic disadvantage (including poverty, poor environmental and living conditions) of the 

Aboriginal population contribute to the greater burden of disease compared to non-Aboriginal 

people. Indeed, the European taskforce document on PBB reports that clinical and social 

determinants can influence initiation and progression of bronchiectasis.1  

 

The study was conducted at the local Aboriginal medical service (AMS), an Aboriginal community-

controlled primary healthcare organisation.  The town has approximately 966 Aboriginal children 

aged 0-8 years. Ninety percent, i.e. 869 children are regular attenders of the AMS, i.e. having at 

least three clinic visits in the last two years. The AMS employs 13 doctors (9.4 full-time equivalent 

(FTE)), six nurses (3.2 FTE) and eight Aboriginal health practitioners (4.0 FTE). 

 

4.3.3 Study design 

A mixed-methods, KT study. Our use of the term KT refers to extensive engagement with all 

stakeholders129,174 followed by knowledge dissemination and implementation. Whilst this 

manuscript will focus on the effects of knowledge dissemination and implementation these 

concepts have to be seen in context of extensive knowledge user engagement to develop the 

dissemination and implementation strategies. Our KT strategy consisted of two main components; 

firstly, a strategy to facilitate timely health care seeking for chronic wet cough by families, secondly 

a strategy for clinicians to facilitate optimal management of chronic wet cough. Figure 10.  
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Figure 11: Overall knowledge translation study design 

 

 

4.3.4 Development of strategies for families and clinicians 

Two-way collaboration between the researchers and the community, and between the researchers 

and clinicians was sought throughout the study through ongoing community participatory action 

methods, to gauge its feasibility, acceptability, and efficacy. The planning process began with 

identification and consideration of stakeholders’ needs and perspectives through interviews and 

focus groups.129,174 KT strategies were therefore tailored for the specific sub-groups i.e. families 

and clinicians. Whilst the KT strategies for families and clinicians were interlinked, they were 

discrete strategies focused on two distinct groups. Hence, the strategies will be discussed 

separately, and each strategy had discrete primary outcome measures.  

 

The KT strategy for families comprised of a knowledge dissemination plan that was informed by a 

preceding study of the barriers and enablers to timely health seeking for chronic wet cough in 

children in the same community.129 The recommendations formed the framework for development 

of the health literacy materials and information campaign. (Table 7). The campaign was produced 

from March 2018 to November 2018. The key health message was brief with a consistent theme 

and influencers to enhance brand recognition across all media.  

  

The KT strategy for clinicians was based on the evidence-based management of chronic wet cough 

as per national guidelines68 and was developed based on the study of the barriers and enablers to 
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optimal management of chronic wet cough in children.174 (Table 8) In brief, the strategy included 

updated and accessible local practice guidelines with a simple flow chart, clinician training via 

experts with audit and feedback, practice changes to allow follow up of same child and 

development of teaching tools to assist in communicating with families. The management team at 

the AMS identified the need for mandatory training of medical staff in the management of PBB. 

Therefore, the training was integrated into the clinicians’ usual professional development schedule. 

Three, one-hour training sessions (educational outreach by experts) were developed on culturally 

secure respiratory assessment and PBB management. (For further details see 4.6 e-Appendix P130). 

 

Table 7: Recommendations from families about health campaign to recognise and seek help for 

chronic wet cough in children 

Recommendation Details of recommendation 

1.Key influencers • Focus on female parents/carers 

• Small group teaching (e.g. local playgroups and day care  
centres). 

2.Cultural relevance • All material to be locally and culturally relevant  

• Respected grandmother figure to communicate health  
message. 

3. Campaign theme • A local champion (professional football hero)  

• Simple message: ‘Seek medical help if child has a wet cough 
> 4 weeks’ 

4. Primary media • Social media, i.e. Facebook community page. 

5. Other media • Radio and television advertisements 

• Advertising posters (at child health clinics, hospital, AMS  
waiting room, playgroups, day care centres.  

6. Health literacy materials • Adapt information flip chart explaining lung health and 
chronic wet cough, for local cultural group 

• Create animated flip chart. 

7. Capacity building and 

empowerment 

• Campaign developed and produced with local expertise. 

8. Length of campaign • 3-months – to allow sufficient time for health message  
penetration and prevent message fatigue. 
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Table 8: Clinician recommendations for improving evaluation and management of chronic wet 

cough in children according to best practice guidelines 

Recommendation Details of recommendation 

1. Clinical practice 

guidelines 

• Updated local clinical practice guidelines on 
management of chronic wet cough/PBB according to 
national recommendations.68 

• Accessible on-line guidelines. 

2. Clinician training • Face-to-face training program for primary health 
clinicians (by experts) on culturally secure management 
of chronic wet cough/protracted bacterial bronchitis  

3. Patient follow up  • Introduction of recall-system to follow up ‘at-risk’ 
children via “rapid-review” appointment with the same 
doctor for continuity of care. 

4. Visual reminder cues  • Flow diagram, placed on consulting room wall, outlining 
management of children with chronic wet cough. 

5. Health literacy tools  • Adapt culturally secure health information tools, i.e. 
information flip chart and animated film, to explain lung 
health and chronic wet cough to families. 

6. Electronic record 

prompt  

• Embedded electronic medical record template on 
chronic wet cough assessment to prompt clinicians. 

 

 

4.3.5 Implementation of strategies for families and clinicians 

The implementation of all KT strategies occurred concurrently over a three-month period 

(December 2018 to February 2019). Figure 10 outlines the components of the strategies for both 

families and clinicians.  Identification of local champions (e.g. local professional football hero as 

community champion and specialist respiratory physician and local specialist paediatricians as 

clinician champions) were used to maximise engagement. A number of community activities 

occurred con-currently. (For further dertails see 4.6 e-Appendix P130) 

 

4.3.6 Outcome measures 

Outcomes were measured and compared between two corresponding six-month periods before 

and after the knowledge dissemination and implementation strategies. The same six-month 
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periods were used to control for seasonal variation. Outcomes are described separately for families 

and for clinicians. Figure 12. 

 

Figure 12: Outcome measures of the effect of the knowledge translation (respectively knowledge 

dissemination and implementation) strategies 

 

The primary outcome measure of the effectiveness of the knowledge dissemination strategy to 

families was the total number of children presenting to the AMS with chronic wet cough divided by 

the total number of children presenting to the AMS.  We reviewed the medical records of all 

children aged 0-8 years who presented to the AMS over the two six- month periods to determine 

the number of presentations.  

 

The primary outcome measure of the effectiveness of the KT strategy to improve clinician 

proficiency in detecting and managing chronic wet cough was Parent Cough-specific Quality of Life 

(PC-QoL)187.  The PC-QoL tool has been used in Indigenous contexts93 and is a valid, reliable, and 

responsive tool for measuring the burden of chronic cough in children,188 i.e. the tool measures 

improved quality of life with resolution of cough symptoms. The PC-QoL was administered to 

parents 6-12 weeks after attending clinic for their child’s chronic wet cough (to allow up to one-

month for treatment as per guidelines170). Participants were recruited following a medical record 

audit (Figure-13 and 14) identifying children who presented for chronic wet cough or who had 

multiple presentations for cough and chronic wet cough was subsequently determined through 
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parental history from interviews by two researchers (including at least one specialist clinician). 

Children were excluded if they were non-Aboriginal, if they did not have a chronic wet cough (i.e. 

a daily wet cough >four-weeks) or if the family was unable or unwilling to give informed consent.  

 

Clinician proficiency in respiratory management of patients was undertaken through medical 

record audit. Medical record audit included assessment of documentation of features of cough 

(presence, quality and duration) and a 10-point medical record audit tool for clinician management 

of cough (see Table 13) in children who presented to the clinic for a respiratory reason. Missing 

data were assumed absent.  

 

Finally, we explored the acceptability of the KT strategies to families and clinicians through 

qualitative research methods. Individual and semi-structured in-depth individual interviews and 

focus group discussions were conducted by two qualitative researchers to evaluate the dual 

strategies for families who attended the AMS and clinicians who undertook the training during the 

implementation phase. Research rigor was achieved through triangulation and adopting a critical 

reflexive approach to minimize researcher bias. Dual hand-written notes were transcribed and 

crosschecked between the two researchers.  Inconsistencies were discussed until consensus was 

reached or clarified with the interviewee when necessary. Responses were collated and analysed 

to ascertain the attitudes of families and clinicians about the implementation strategies.  Narrative 

analysis and thematic grouping were used to analyse the data. Emerging themes were allocated, 

discussed and agreed by the researchers using an iterative process. 

 

4.3.7 Statistical Analysis 

Chi-square tests and 95% Wald confidence intervals were used for categorial data and un-paired 

Student T-tests used to analyse the change in PC-QoL scores (the minimum important difference is 

0.9189). Data were recorded and analysed in SPSS (Version 25, Armonk NY, USA). For further details 

see 4.6 e-Appendix for power calculations. 
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4.4 RESULTS 

The total number of presentations to clinic for all reasons over the six-month period pre-KT (Feb-

Aug 2017) were similar to the post-KT period (Feb-Aug 2019), Table 9. The number and age of these 

children were also similar in the two periods.  

 

4.4.1 Family health seeking for chronic wet cough: 

Parental health care seeking for chronic wet cough increased by 184% following KT. Table 9 outlines 

the number of children, aged 0-8 years (and presentations as some children presented multiple 

times) for chronic wet cough in the same six-month period before and after KT.  

 

Table 9: Children and presentations of children (aged 0-8 years) to Aboriginal medical service 

(AMS) in same six-month period, before and after knowledge implementation and dissemination 

 Pre-

implementation 

(Feb 2017 – Aug 

2017) 

Post-implementation 

(Feb 2019 – Aug 

2019) 

Difference 

(95% CI) 

Total number of presentations in 6-month 

period for any condition  

1571 1567  

Total number of children who presented 

(n) 

Male: Female 

Median age, (range) 

 

630 

320: 310 

4.1 years (0-8.9) 

 

636 

331: 305 

3.8 years (0.9) 

 

 

 

 

Presentations for respiratory reason, n  

 

371 421  

Respiratory presentations/total number of 

presentations 

 

371/1571 

(23.6%) 

 

421/1567, (26.4%) 3.2%  

(0.1%, 6.3%) 

2 = 4.4 

p=0.036 
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No. of children with chronic wet 

cough/Total number of children, n  

Male: Female 

Median age in years (range) 

Median cough duration (range) 

10/630 

1.6% 

 

6:4 

2.6 years (0.4-

5.9) 

33 days (28-210) 

24/636 

3.8% 

 

10:14 

2.1 years (0.5-7.4) 

28 days (28-365) 

2.2%  

(0.4%, 4%) 

2 = 5.8 

p=0.016 

 

 

 

Number of children with chronic wet 

cough where carer sought medical 

attention  

Male: Female 

Median age (range) 

Median cough duration (range) 

8/630 (1.3%) 

 

 

6:2 

2.6 years (0.4-

5.4) 

36 days (28-180) 

23/636 (3·6%) 

 

 

10:13 

1.65 years (0.5-7.4) 

28 days (28-365) 

2.3%  

(0.7%, 4.0%) 

2 =7.3 

p=0.007 

 

Number of children with chronic wet 

cough where carer sought medical 

attention/ No. of children with chronic wet 

cough identified 

8/10 (80%) 23/24(95.8%) 

 

15.8% 

(-10.2%, 41.9% 

2=2.2 

P=0.138 

Number of presentations for chronic wet 

cough 

20 36  

AMS=Aboriginal Medical Service, PBB = protracted bacterial bronchitis,  

 

4.4.2 Clinician proficiency in assessment and management of chronic wet cough: 

Twenty five of the 27 clinicians employed by the AMS attended at least one training session ( Table 

10)  

 

Table 10: Demographics of clinicians at Aboriginal medical service (AMS) 

 Doctor 

(n attended/N employed) 

Aboriginal Health Practitioner, 

Nurse (n attended/N employed) 
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Number  13/13 5/6 and 7/8 (total 12/14) 

Years of practice 

median (range) 

11 

(2-39) 

14 

(1-35) 

Years at AMS 

(range) 

1 

(0.1-15) 

1.75 

(0.3-11) 

 

Table 11:Number of sessions attended by clinicians 

Type of clinician One session Two sessions Three sessions 

Doctor 6 7 0 

Other clinicians 4 6 2 

 

Clinician proficiency in management of chronic wet cough improved significantly following KT, 

reflected by (i) improved PC-QoL in children with chronic wet cough (p<0.001). The mean 

difference in pre-implementation and post-implementation PC-QoL scores was 1.9, (p<0.001, 

95%CI 0.8, 3.0) (Table 12). (ii) improved clinician assessment of cough quality (p<0.001), duration 

(p<0.001) and appropriate antibiotic prescription (p=0.010) (Table 13).  

 

The flow of recruitment of children with chronic wet cough for the PC-QoL evaluation to assess 

clinician proficiency in management of chronic wet cough in the pre- and post-implementation is 

depicted in Figure-12 and Figure-13 respectively. 
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Figure 13: Flow diagram for recruitment of children for Parent Cough-specific Quality of Life (PC-

QoL) survey pre-implementation 

 

 

Figure 14: Flow diagram for recruitment of children for Parent Cough-specific Quality of Life (PC-

QoL) survey post-implementation 
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Table 12: Clinician proficiency in management of chronic wet cough in children in parents 

participating in quality of life survey 

 Pre-Implementation 

 

Post-Implementation 

 

Difference (95% CI) 

 

Number of children  

(male: female) 

20 

(10:10) 

18 

(8:10) 

 

 

Age median in years 

(range) 

1·7 years 

(range 0·5-8·2) 

3·6 years 

(range 0·5-10·5) 

 

 

 

No. prescribed antibiotics  3/20 

15% 

16/18 

89% 

74% (53%, 95%) 

2 = 20·7 

p < 0·001 

No. of children who were 

administered antibiotics 

(reported by parent at time of 

quality of life survey) 

1/3 

33% 

15/16 

94% 

 

 

No. of children whose cough 

resolved at time of applying 

the questionnaire 

1/20 

5% 

15/18 

83% 

78% (59%, 98%) 

2 = 23·8  

p < 0·001 

Mean score for 8 questions 

(difference in mean scores 

post-pre) 

3·38 5·27 1.9 (0.8, 3.0) 

t = 3.6  

p < 0·001 
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Table 13: Clinician proficiency in assessment of cough in children presenting with respiratory 

illness: presence, quality and duration 

 Pre audit 

yes 

Post audit 

yes 

Difference 

Cough presence recorded in medical chart 284/371 

(76.5%) 

365/421 

(86.7%) 

10.1% (4.8%, 

15.5%) 

2 = 13.7, 

p<0.001 

Cough quality recorded in medical chart 228/371 

(61.5%) 

329/421 

(78.1%) 

16.7% (10.4%, 

23.0%) 

2  = 26.3, 

p<0.001 

Cough duration recorded in medical chart 215/371 

(58.0%) 

318/421 

(75.5%) 

17.6% (11.1%, 

24.1%) 

2  = 27.7, 

p<0.001 

Chronic wet cough correctly managed (i.e. 

prescription antibiotics after exclusion of 

pointers to cause other than PBB) 

(n correct management/n presentations) 

(n correct management/n children) 

 

 

 

11/20 (55%) 

6/10 (60%) 

 

 

 

31/36 (86%) 

21/24 (87·5%) 

 

 

 

31.1% (6.6%, 

55.7%), p = 0.010 

(presentations) 

 

4.4.3 Qualitative evaluation of KT: 

We interviewed 13 clinicians and 12 parents/carers. The parent group highlighted that the 

combination of print, radio, television, social media and small group community yarning (i.e. a 

conversational process that involves the sharing of stories and the development of knowledge) 

raised community awareness of lung health and chronic wet cough. In particular, posters in the 

AMS waiting and consultation rooms (validated families concern about cough or prompted family 

to mention cough), the Facebook information page (source of information about chronic wet 
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cough) and information flip chart (explained key reason why chronic wet cough required prompt 

attention) were cited as the most influential.  Families expressed that increased clinician knowledge 

of PBB facilitated both pro-active assessment for children with wet cough by clinicians and prompt 

medical help for children presenting with chronic wet cough.  

For clinicians, the expressed key requirements of the implementation strategy were the training 

sessions (improved clinician knowledge and confidence to treat children with chronic wet cough), 

flow chart and accessible, updated local guidelines. Annual face-to-face training was the preferred 

mode, with supplementary on-line training a potential compliment, to ensure skills were updated.  

 

Both families and clinicians reported a widespread increased community knowledge and the 

complimentary mutual benefits of both strategies occurring concurrently which facilitated 

widespread knowledge translation in the relatively small community, where, due to cultural 

practice information is effectively translated through word-of-mouth. Key examples are 

summarised in the Tables 14 and 15 for clinicians and familes respectively. Both clinicians and 

families reported the campaign would be effective if it was adapted for different cultural groups 

throughout Australia, e.g. an adaption for desert communities (as opposed to the ‘salt-water’ 

theme for this campaign) with analogies reflecting the desert flora and fauna. 

 

Table 14: Clinician feedback from implementation strategy 

Theme Quote 

Community 

knowledge 

GP** 1: “Things are palpably different since you guys have been coming up 

here. A year ago, we never heard about chronic wet cough.  Now the staff 

are even bringing their kids in” 

 

Nurse 1: “One family from the East Kimberley saw the wet cough Facebook 

page. They drove all the way to our AMS as they knew the doctors here 

would know all about it and they would treat it.  So, we saw the little girl 

and she got treatment and got better.” 

 

Child Health Nurse: “I still get comments about the Facebook page and the 

ad’s (advertisements) on the radio and tele (television).  The families ask 
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me after they have seen it – ‘what should I do?’ and I can tell them to get 

to the clinic. You know this is the way to close the gap- by getting the whole 

community involved and spreading the word like this.  Families are seeing 

the Facebook page from all over the Kimberley, so the word is spreading. 

We are all connected.”   

 

Clinician 

knowledge 

GP 2: “ We may not always have the time to document it, but we have 

changed how we treat kids and we are using the guidelines” 

 

AHP* 1: “The training gave us AHWs empowerment to extend our scope of 

practice to include looking at the cough and lungs. It is good for us to know 

the treatment so we can communicate that to the families” 

 

AHP 4: “I am so happy that we (AHPs) had the opportunity to get the 

training in what to do for chronic wet cough because now we know what 

questions to ask the families. I know how to reassure families and I feel 

confident to get out the stethoscope and listen. I also know to ask things 

like, has the child had a choking episode? I put it in the notes (child’s 

medical record). 

 

GP 3: “ Until this training, wet cough would not have been on my radar and 

it was not a priority for me” 

 

AHP 3: “Yesterday I had this kid come in and he had been coughing for 2 

weeks. I was able to confidently tell the mum that if he still had the cough 

every day for 2 more weeks, they needed to come back. I feel like everyone 

up here knows about wet cough now.”  

Diagnosis GP 4: “We don’t actually see much asthma, mostly what we are seeing is 

chronic wet cough” 
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GP 2: “I have worked up at the top end (northern Australia) for many years. 

It is so good to put a name on something that I have been hearing for so 

many years and to know what to do” 

 

GP 4: “I had this little one that came with a chronic wet cough. Without that 

information I wouldn’t have known what to do. It was so great to be able to 

give the child the right care.”  

Guidelines, flow 

chart and 

posters 

AHP 2: “The posters are fantastic in the clinic as they act as a prompt for 

the staff and for the families. It makes the doctors ask. And so now it(cough) 

is being discussed. So, the doctors are less likely to miss it.”    

 

GP 4: “I am now aware of the guidelines – the training was very useful” 

 

GP 5: “I have found it really useful as I have seen a few kids with chronic 

wet cough and the guidelines are clear and I have been able to handle it at 

a primary care level and they have got better and we didn’t need to refer 

on to the paediatrician.”   

 

AHP 6: “The guidelines gave us as AHPs empowerment to extend our scope 

of practise to assess lungs and cough. I also now know how to communicate 

about lung health effectively with the families. I follow the guidelines that 

you provided to prompt me.” 

Culturally 

secure health 

care 

AHP 2: “It was good to watch the doctors on their journey as they learned 

about treating Aboriginal children with chronic cough and how to listen to 

the parents. It was so good to see (name of doctor) get it! Now he finally 

sees it and he can treat it. It is so great to see that there is something simple 

that can be done about it. And the flow on is that the families are happier 

and more likely to come back for other problems once the cough has 

cleared up.”   

“And I am also finding that now the doctors are coming and checking with 

me about the child and their cough if I have had a yarn to them first.” 



 

 124 

  

Child health nurse: “Before the project, we would call families and they 

wouldn’t want to pick up their phone when we called them from the clinic, 

because they were frustrated that they were not getting heard. Now they 

are being followed up for the cough and the kids are getting better. The 

parents feel valued and listened to.  This has helped to build trust between 

the parents and clinicians. The families don’t have to keep coming back 

because the problem is now getting sorted so it is less frustrating.”  

Knowledge 

translation  

process 

Child health nurse: “The way the training was structured was great as it 

allowed the clinicians to suggest what to teach on the next month” 

 

GP1: “We have had new doctors start here and I have been able to teach 

them about PBB and how to treat it” 

Future  

suggestions 

AHP 1: “It would be great if you could include the training in the AHP 

training program run from the Kimberley AMS so that they (new students 

who are training) know what to do in other remote communities.” 

 

AHP 4: “The template on cough is in the records and it so useful as a prompt. 

But there is still nothing on the annual child health check – the 715 (national 

government Aboriginal assessment form). We need to get the prompts on 

there (715).  If it is put in as a normal question (i.e. cough presence, quality 

and duration) then it will get asked. That way we can start to screen for 

chronic wet cough.” 

 

GP 1: “ I think in-person training annually will help the message stay in the 

forefront of our minds and ensure ongoing understanding for new staff. 

Then the online training idea could supplement the in-person training.” 

*AHP= Aboriginal Health Practitioner 

**GP= General Practitioner doctor 
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Table 15: Family feedback from health information strategy 

Theme Quote 

Impact of posters Parent 1 Mother of child with chronic wet cough for eight-months 

(subsequently diagnosed with bronchiectasis): 

I saw this sign when I was at clinic for something else and I thought – ‘she’s 

been coughing for ages.’ So, when I saw the doctor, I mentioned it. If it wasn’t 

for that poster, I would never have thought to mention it as I had never heard 

about wet cough before. 

 

Parent 5 Mother of six-year old child with PBB: I saw this big poster of the 

footy player in clinic which said to go to clinic if your li’l (sic)one has a wet 

cough for a long time. So, when I saw the doctor, I asked her about it. 

 

Parent 9 Mother(foster) of child with red flag and chronic wet cough: “I saw 

this big poster in the waiting room when we came for something else. I 

thought – that describes my little girl. It validated my concern and I couldn’t 

ignore it, so I asked the doctor” 

“well that’s what we need having local kids and (sports star) was powerful. If 

they are in the campaign it must be okay because it’s connectable” 

Impact of video 

clip 

Parent 2 Mother of child with chronic wet cough: “I love that film. I like how 

it explains it [chronic wet cough and lung health]. That’s the best way I have 

ever seen it shown and it helps me to understand.   

Clinician 

knowledge 

Parent 4 Mother of child with confirmed PBB: “The AHWs are a lot more 

awake and they are asking me about my child’s cough. And it is great because 

they know all the kids in our community” 

 

Parent 8 Mother of child with multiple admission for chest infection: “Now I 

don’t feel like I am just panicking – and I know I will be taken seriously. I know 

they (doctors) are not going to say it’s just a virus. If they do that it creates a 

reluctance to come”   
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“I think the way you did the campaign – by teaching the community, the 

families and the doctors – you have helped everyone at the same time, and 

it means that if we come, we will get helped and not sent away. Now I can 

tell the doctor what is going on and I feel confident that he will listen and do 

something and not tell me it’s just a virus.  Now the nurses are saying ‘I 

believe you’” 

 

Parent 10 Mother of five-year old boy with chronic wet cough: “You know 

before you mob came up here, we never heard about wet cough.  We had 

to get wet cough pushed to be heard by the clinic. Now the wet cough is 

coming to us. If they (doctors/health practitioners) hear a wet cough they 

are asking us and checking in with us. It’s made such a big difference” 

Empowerment of 

families  

Parent 6: Mother of child with two episodes of PBB: “Before I heard about 

chronic wet cough and lung disease, I wouldn’t have thought to challenge 

the doctor when they didn’t act when I presented with my son and his 

ongoing cough. Now I think – no that’s not good enough and I ask them to 

check it out”   

 

Parent 5, Mother and also clinician: “I think parents are now empowered 

about cough and the families can easily get it sorted and start to focus on 

some of the other issues facing their children – like anaemia and skin”   

 

Parent 7 Auntie of child with chronic wet cough for over a year: “My sister 

didn’t think it was a big deal until I told her about this. I made her come down 

and she would never have known. Now she is empowered to come to the 

doctor, and they listen. And since then her older son had the wet cough also 

and so now, she has been able to get him help”   

 

Parent 11 Mother of two children with chronic wet cough: “Now I feel like I 

know what to do when the wet cough stays, and I know when to call for help. 

I feel confident to ask and I am happy as they are both doing really well now”   
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Community 

knowledge 

Parent 7 Auntie of child with chronic wet cough for over a year: “This 

campaign is the only one I know of that has engaged the whole community 

up here.  The media played a big part. The fact that you got (local radio and 

television) and by using (sports star). He is connectable – he is from here and 

so it makes us stop and listen”  

“I don’t think there is normalisation of cough up here anymore. They may 

not come in straight away, but they will come”   

 

Parent 8 Mother of child with multiple admission for chest infection: “The 

other thing I have noticed is now I start to notice wet cough in other kids in 

the community and we can talk about it. They also ask me about it and it 

makes me feel good to be able to help. Friends will bring it up and we will 

have a yarn about it. And they will listen to the advice”  

 

Parent 9 Mother(foster) of child with red flag and chronic wet cough: “We 

need to make sure other clinics know. You need train the trainer. I can 

empower the families with more knowledge. I always handover and help 

with the transition. You are not just training the carers you are training the 

whole community because carers will share with families. Training needs to 

be facilitated by carers offsite. If we can get the whole community to 

understand it will help wrap around these kids. The more people that 

understand it isn’t just a cough, if it lasts longer than four weeks something 

is not right, will mean we can make a difference”    

Impact of flip 

chart 

Parent 6: Mother of child with two episodes of PBB: “The flip chart helped 

me to focus on the main issue – that is the cough and if it has been going for 

a long time. It cued me to pay attention to how long and if it is wet or dry. 

That way I knew when to present to the clinic. It took the worry away for 

me”   

 

Parent 8 Mother of child with multiple admission for chest infection: “I 

absolutely love the flip chart. That information is so helpful to give me the 
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knowledge so that I know what to ask and when to come. It helps us mums 

to understand and it tells us what to do in an easy way to remember”  

Impact of small 

group  

presentations at  

playgroups and 

day cares 

Parent 7 Auntie of child with chronic wet cough for over a year: “It was so 

good you came to have a yarn at the playgroup. The other thing that was 

fantastic were the ad’s (sic). They were awesome because we all know 

(sports star) and the little girl in the posters and ad’s(sic) and if (sports star) 

as a (football) hero was going to get up and draw attention to the cough then 

it meant we should listen”  

 

Parent 9 Mother(foster) of child with red flag and chronic wet cough: “The 

other thing that then helped was that you had gone to (name of day care) 

and presented to all the staff about wet cough. So, when the doctor put her 

on antibiotics, and we sent her to day care- they knew all about it. They kept 

an ear out for the cough and they could tell me when she was getting better. 

They said to me “we know all about that!” because you had gone to speak 

to them. They monitored her and it made me feel supported.  It’s like we are 

all in this together” 
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4.4 DISCUSSION 

In this world-first study, combined KT and participatory action research methods were used to 

successfully improve recognition and management of chronic wet cough by Aboriginal parents and 

clinicians in a large remote town. The number of families seeking help for their children with chronic 

wet cough almost tripled following KT strategies from 1.3% to 3.6%. Clinician proficiency in 

detection and management of chronic wet cough also improved significantly post KT and was 

reflected in healthier children as measured by improved PC-QoL scores in children with chronic wet 

cough. Furthermore, post-KT, clinicians were more likely to ask patients who presented with 

respiratory complaints about cough (presence, quality and duration) and children with chronic wet 

cough were more likely to be prescribed antibiotics.  

 

Our study is novel and important for several reasons. Firstly, it is the first KT study involving a whole 

community approach to improving early recognition and health seeking by families for chronic wet 

cough and management by clinicians for chronic wet cough and PBB in children. Secondly, the 

successful KT highlights that effective health outcomes are facilitated when principles including 

community engagement, co-design, partnerships, cultural centredness, capacity building, systems-

change and end-user engagement are reflected in the research design.62  

 

Our results suggest that strategies for early detection and optimal medical management for 

Aboriginal children with chronic wet cough and PBB, should focus on both families and clinicians. 

Improving health literacy, and medical care will lead to timely health seeking and improved health 

outcomes. Our findings confirm a number of studies undertaken in First Nation contexts, where 

health outcomes improved when there were high levels of community engagement and provision 

of culturally secure health information.62 We previously demonstrated that families may delay or 

not seek help129 and primary health clinicians may under-recognise and under-treat chronic wet 

cough.93,174 Health literacy is a key determinant of health and wellbeing of an individual and health 

literacy has a strong influence on health care utilisation and outcomes,112 i.e. people with lower 

health literacy will have less knowledge of their health problem and its management, less uptake 

of health screening, lower rates of medication adherence and have lower overall health status.113 

The increased health seeking by families challenges individual and institutional level 

misconceptions that Aboriginal people are less likely to adhere to treatment or attend 

appointments.114  
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Similarly, we demonstrated that a KT approach involving tailored, but relatively simple solutions to 

address identified clinician barriers to detect and manage chronic wet cough and PBB resulted in 

improved clinician knowledge, recognition and management of PBB in children. Our findings are 

supported by other studies that have demonstrated that effective initiatives to change medical 

practice occur when integrated KT principles are applied and adhered to.146 It is important to note 

that while improving clinician management of disease can be attributed in part to training, it may 

also be enhanced by implementing health system changes; in this case – recall mechanisms of at-

risk children and follow-up of children by same clinician through rapid review appointment option.  

 

In Australia, Aboriginal people experience widespread socioeconomic disadvantage and health 

inequity, with a gap in health outcomes that has not narrowed notably since being identified in 

2008, when the Australian government issued a formal commitment and strategy to achieve health 

equality for Aboriginal Australians within 25 years. Given health literacy is associated with health 

outcomes112 and culture-centred approaches with high levels of community engagement improves 

research translation and sustainability62, the use of integrated KT combined with participatory 

action research appears to be an essential component to closing the gap. Such KT would involve a 

culture-centred approach which includes development of strategies in collaboration with 

Aboriginal people, where health information and service provision are adapted to suit the cultural 

needs of the community. Co-design, co-production and co-ownership of health literacy material 

raises community level understanding and expectation about the health issue and empowers 

communities with knowledge about their child’s health. Similarly, a tailored KT approach should be 

used to improve clinician practice where such improvement is required –in this case, the 

management of chronic wet cough and PBB in children. 

 

Many initiatives have failed in First Nation contexts and may not be sustained.121,126 A recent review 

of 21 studies investigating implementation of an intervention for a chronic disease in an Indigenous 

setting found few studies integrated all aspects of KT62 and that translation of evidence to practice 

may be inhibited when there are low levels of integrated KT and systems thinking. However, 

positive health outcomes were found in studies with high levels of integrated KT, i.e. community 

engagement, culture-centred with community participatory action research approaches.62 

Similarly, research approaches that foster autonomy and self-determination for First Nations are 
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more effective in producing improved health outcomes. Interventions need to provide resources 

and systems change to improve health equity.62,121  

 

Although our study is novel, there are limitations. Firstly, we used a pre-post design, as a 

randomised controlled design was not feasible or acceptable to stakeholders because the pressing 

need for widespread community change. However, the KT strategies were documented in a 

systematic way and suggest multiple positive effects.  Although it was a prospective study, our main 

measure of help seeking by families was limited by the quality of data recorded by busy clinicians. 

Consequently, the increase in presentations for chronic wet cough may partly reflect improved 

record keeping or improved screening due to raised awareness of clinicians and in a seasonal 

increase in respiratory presentations. However, quantitative findings strongly suggest a shift in 

family and community thoughts and attitudes towards chronic wet cough, and subsequent help 

seeking and secondly, the increase in health seeking by families was very large (184%) compared 

to the 12% increase in respiratory presentations. Therefore, it is unlikely that all could be accounted 

by seasonal increase and raised clinician awareness. Importantly, the main measure of clinician 

proficiency in the detection and management of chronic wet cough was PC-QoL, which improved 

significantly.  

 

4.5 INTERPRETATION 

Timely detection and optimal management of chronic disease in Aboriginal people requires 

strategies that focus on both families and clinicians. Aboriginal families who are empowered with 

culturally secure knowledge of disease will seek help for children with chronic wet cough. This 

represents a paradigm shift away from the many misconceptions regarding Aboriginal families and 

their health. Clinicians manage children with chronic wet cough better after implementing 

relatively simple solutions that were tailored to circumstances. Overall, KT strategies translated to 

better patient outcomes for a disease that is often underdiagnosed.  
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4.6 e-APPENDIX 

 

Note 1: In this paper, the term ‘Aboriginal’ was used to describe Australian Aboriginal and Torres 

Strait Islander people, which is the preferred term for use in Western Australia, where the study 

was conducted. The term referred to in the literature was be used when referencing literature. 

Note 2: Parents respectfully refers to parents or carers of children. 

 

Development of KT strategy 

Parents are critically important for detecting symptoms and seeking health care for their children. 

From a conceptual KT perspective, families play an important role in clinical practice as external 

change agents in the outer setting. Other outer setting stakeholders included paediatricians from 

the town’s regional hospital, whom serve the entire region, and the Kimberley AMS, which has a 

governance role over the local AMS and the gatekeeper to the clinical practice guidelines. We had 

strong support from the senior paediatrician, an opinion leader at the hospital, as well as from the 

medical director and chief executive officer of the Kimberley and local AMS and board (end-users).  

 

KT Strategy for families 

A local Aboriginal professional sports hero was recruited as the ‘face’ of the campaign. Local 

Aboriginal children, parents and clinicians were photographed, and culturally important fauna and 

flora was depicted in information tools. The majority of production was undertaken locally, with 

Aboriginal services and people.  

 

KT Strategy for Clinicians 

The management of the AMS mandated that clinicians attend at least one training session. The 

content of the three training sessions were varied i.e. management of protracted bacterial 

bronchitis (PBB) in the first session, asthma in the second session, and spirometry in the third 

session. However, important messages about PBB were interwoven into subsequent training 

sessions. Staff were invited to attend all three sessions, each a month apart.  The aim was for 

clinicians to attend at least 2 of the 3 sessions to consolidate knowledge of management of PBB. 

Rapid cycle quality-improvement techniques (plan-do-study-act) (PDSA) and audit and feedback) 

were employed; where ‘plan’ was to teach clinicians how to manage chronic wet cough according 
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to national guidelines, ‘do’ was the training sessions, ‘study’ was evaluation of clinician knowledge 

via survey and medical record audit to facilitate improvement in clinician proficiency and ‘act’ was 

to modify the training based on feedback from clinicians and their assessed knowledge and 

performance.  

 

The change in clinicians’ knowledge was assessed through the same simple pre-, post- test 10-

question survey (for further details see 4.6 e-Appendix P137). The survey answers were explained 

throughout each of the one-hour teaching sessions and the survey was then repeated at the 

completion of the training session (including the sessions that had content mostly related to asthma 

and spirometry), thereby facilitating immediate feedback in the plan-do-study-act cycles. Medical 

record audit of clinician management of the first 10 children who presented for cough was 

undertaken prior to each training session and feedback was provided to clinicians at the 

commencement of training session, thereby facilitating ongoing audit and feedback. The sequential 

design used the audit and survey to enhance clinician learning, understanding and training impact. 

Finally, feedback was sought from participants through a focus group at the end of the first and 

second training sessions and again seven-months later. Clinician feedback was used to tailor the 

following months training session to ensure the information continued to meet the needs of the 

staff and progress their knowledge base. Each subsequent teaching module built on information 

from the previous module, but recapped key material, to ensure first time attendees were able to 

receive the same core training message. 

 

Implementation of KT strategies: 

A number of community engagement activities occurred concurrently (initially not planned but 

occurred as part of the community participatory action process). 

 

1. Football clinics conducted by the local Australian Rules Football sports star,  

2. Staff training at local government child health clinic  

3. Day-care staff training on recognition of chronic wet cough and lung health 

4. Chronic disease workshop medical staff training conducted by research clinicians 

(specialist paediatric respiratory physician and physiotherapist) – initiation to teach 

throughout the Kimberley on six occasions during the production and implementation 

period.  Note the clinician researchers together with the local hospital senior 
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paediatrician acted as external change agents to influence knowledge and awareness 

of PBB.   

5. Media propagation at local, state and national level via radio interviews (with 

respiratory clinician researchers) and television newscasts.  

6. Local radio competition football ‘give-away’ – community members could go in draw to 

win signed football by Australian premier team if they were first caller after hearing the 

Wet cough radio advertisement being aired.  

 

Figure 15: Flow of recruitment for Parent Cough-specific Quality of Life survey 
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Table 16: Medical record audit tool questions for clinician management of cough 

1.  Did clinician ask about if child had a cough? 

2.  Did clinician ask about cough quality (wet or dry or other?) 

3.  Did clinician ask about duration in days? 

4. Did clinician exclude pointers to alternative diagnoses? 

5.  Did clinician auscultate? 

6.  If chronic wet cough, did clinician prescribe antibiotics? 

7. If antibiotic prescription, which, dose and duration? 

8.  Did clinician ask family to return after 2 weeks for follow up? 

9.  If less than a month of cough did clinician ask to return if continues for a month? 

10.  Did clinician provide lung health education? 
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Feedback questionnaire from primary clinicians at AMS 

 

CLINICIAN RESPIRATORY TRAINING  

FEEDBACK QUESTIONNAIRE 

 

The following questionnaire is to seek your feedback on the training you received between 

December 2018 and Feb 2019 at (name of clinic) on chronic wet cough.  We ran 3x 1-hour 

training sessions, each a month apart on chronic wet cough and protracted bacterial bronchitis 

in children.   

 

Profession _______________________________ 

Date  _______________________________ 

Number of sessions attended  _____________ 

 

1.  Did you think the training session/s improved your knowledge of chronic wet cough 

management  (circle one) 

1= not at all 

2= a little 

3= moderately 

4= very much  

 

2. Did you think the training on chronic wet cough improved your confidence in treating 

children with chronic wet cough (scale 1-4) (circle one) 

1= not at all 

2= a little 

3= moderately 

4= very much  
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3. If you have a child present with a cough, are you likely to ask the family about how long they 

have been coughing for? (circle one) 

1= not at all 

2= a little 

3= moderately 

4= very much  

 

4.  If you have a child with a cough, would you ask about cough quality? (circle one) 

1= not at all 

2= a little 

3= moderately 

4= very much  

 

 

5. Since the training, have you treated a child with chronic wet cough?  (circle) 

  Yes  / No 

 

Any comments on if/how training helped?  

 

 

 

Did you follow any guidelines and if so which ones? 

 

 

Did you use the simple flow chart to summarise management of chronic wet cough?  

Yes / No 

Did you find it useful?  

Yes /  No 
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6. Would you recommend the training you received on chronic wet cough to other clinicians 

treating Aboriginal children in primary care settings?   (circle) 

Yes / No 

 

7. How regularly do you think the training should be provided to you? (circle one) 

  1. Quarterly 

  2. Annually 

  3. Once off 

4. Other ____________________________________________________ 

 

8. Do you think it would be useful to have the training offered annually so new staff can 

benefit? (circle) Yes / No 

If not, why? 

_______________________________________________________________________ 

 

9. Would you prefer training to occur online or in person? (circle) 

 

 

10. Would you do the training in a 1-hour online format if you could receive CPD points? (circle) 

 Yes / No 

 

11. Can you recommend how we could improve the training? 

 

 

12. Any further comments? 

___________________________________________________________________________ 
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 Clinician 10-question survey 

 

Date   ________________ 

Name  _________________________________ 

Length of time since becoming qualified as clinician  _______________ 

Which university/college did you get your degree?   _______________ 

How long have you worked at AMS?     _______________ 

 

MULTIPLE CHOICE: 

 

1. How long can a child cough before the cough is seen as chronic? 

a. 2 weeks 

b. 4 weeks 

c. 6 weeks 

d. 3 months 

 

2. What is the most likely diagnosis of a chronic wet cough in children? 

a. TB, 

b. PBB, 

c. bronchiectasis, 

d. asthma, 

e. the common cold 

 

3. Which diagnoses should be excluded/considered before empirical antibiotics are 

prescribed for chronic wet cough? 

a. Asthma 

b. Chronic aspiration 

c. Foreign body aspiration 
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d. All of the above 

 

4. What organism will they most likely find if samples from the lower airway can be 

cultured in a child with chronic wet cough? 

a. H. influenzae, 

b. Pseudomonas aeruginosa, 

c. Step pneumonia, 

e. E. Coli, 

f. S. aureus 

5. According to the Kimberley guidelines, how long should antibiotics be prescribed for 

with suspected diagnosis of PBB? 

a. 5 days 

b. 7 days 

c. 14 days 

d. 21 days  

e. 28 days 

 

6. When should child be followed up following prescription of antibiotics? 

a. 7 days 

b. 14 days 

c. 21 days 

d. 28 days 

e. 2 months 

 

7. What should be done if child still has chronic wet cough at follow-up? 

a. Reassure parents 

b. Give the same antibiotics for the same duration again 

c. Change type of antibiotic 
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d. Chest x-ray 

e. Refer to specialist 

 

8. Which of the following warrants referral to a paediatrician 

a. Feed-associated coughing 

b. Growth faltering/ failure to thrive. 

c. Suspected PBB unresponsive to 4 weeks of antibiotics or > 2 episodes a year. 

d. Persistent non-specific dry cough lasting > 12 weeks. 

e. Significant and persistent chest X-ray abnormalities. 

f. All of the above 

 

9. What percentage of children referred to secondary care with chronic wet cough will 

have PBB? 

a.   5%, 

b.  10%, 

c.   20%, 

d.   30%, 

e.   40% 

 

10. How many episodes of PBB warrants a referral to a paediatrician? 

a. 1 

b. 2 

c. 3 

d. 4 

e. 5 
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Table 17: Key criteria of 6-month Medical Record Audit 

Age  

Sex  

DOB  

Date of presentation  

Reason for presentation    respiratory/non-respiratory 

Parent reported cough Yes/No 

Parent reported chronic wet cough Yes/No 

Clinician asked about presence of cough  Yes/No 

Cough quality Wet/Dry 

Cough duration in days 

Excludes pointers to alternative diagnoses Yes/No 

Sputum Yes/No 

If Sputum, colour  

Antibiotics prescribed Yes/No 

If Antibiotic, type and duration  

Asked about wheeze Yes/No 

Child had wheeze Yes/No 

Auscultation findings  

Asked to return for follow up Yes/No 

Previous respiratory hospitalisations   

Exposure to tobacco Yes/No 

Returned for follow up Yes/No 

Resolution of cough Yes/No 

Medical Management  

Number of respiratory presentations in 6-

months 
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Total number of presentations in 6-months  
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Chapter 5 Prevalence of chronic wet cough and protracted bacterial 

bronchitis 

5.1 Summary 

 

Chapter 5 details the prevalence of chronic wet cough and PBB in young Aboriginal children in 

four remote communities in the Kimberley region of WA. The methodological approach used 

to undertake this study was specifically gleaned from the knowledge gained from 

understanding the barriers and facilitators for families and clinicians in the earlier work of my 

thesis. The implementation of PAR and KT in these four communities resulted in recruitment 

of  94% of the children, building the capacity of the health workforce in each community and 

providing lung health information to the whole community7. The findings of this chapter were 

published in European Respiratory Journal Open Research7 and are reproduced accurately in 

this chapter. 

 

BACKGROUND: Chronic wet cough, the most common symptom of a disease spectrum that 

encompasses protracted bacterial bronchitis (PBB) and bronchiectasis, is common among 

Aboriginal children. In the absence of any community prevalence data, the high burden of 

respiratory disease and the European Respiratory Society taskforce’s recommendation to 

identify disease burden, we determined the prevalence of chronic wet cough and PBB in young 

Aboriginal children in 4 remote communities in north-western Australia.  

 

METHODS: A whole population, prospective study was conducted. Aboriginal children, ≤7-

years were clinically assessed for chronic wet cough by paediatric respiratory clinicians 

between July 2018-May 2019. Where children had a wet cough, but parents reported a short 

or uncertain cough duration, children were followed up 1-month later. A medical record audit 

6-weeks to 3-months later was used to determine those children with chronic wet cough who 

had PBB (based on response to antibiotics).  

 

RESULTS: Of the 203 children, 191 (94%), median age=3.5-years (range 0-7) were enrolled. At 
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initial visit, chronic wet cough was present in 21 (11%), absent in 143 (75%) and unknown in 

27 (14%). By follow-up, the total prevalence of chronic wet cough was 13% (95%CI 8%, 19%) 

and 10% (95%CI 7%, 17%) for PBB. Chronic wet cough was more common in the 2 communities 

with unsealed roads (19%) compared to the two with sealed roads (7%).  

 

CONCLUSION: Given the relatively high prevalence, strategies to address reasons for, and 

treatment of, chronic wet cough and PBB in young Aboriginal children in remote north-

western Australia is required.  
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5.2 Introduction 

 

Chronic wet cough is the most common symptom of a chronic suppurative airway disease 

spectrum that encompasses protracted bacterial bronchitis (PBB) and bronchiectasis66. These 

diseases are characterised by neutrophilic airway inflammation, endobronchial bacterial 

infection and impaired muco-ciliary clearance8. If left untreated, PBB can result in progressive 

and permanent damage, i.e. bronchiectasis76. Bronchiectasis, particularly prevalent and 

severe among Aboriginal Australians, impairs general health, and reduces quality of life (QoL), 

and life expectancy38,40,183,190. Australian Aboriginal children suffer a considerable and 

disproportionate burden of respiratory disease20 with one Australian study reporting 

bronchiectasis prevalence of 1.5%6. Similar rates of bronchiectasis have been reported in 

other First Nation populations living in high-income countries44.  

 

Disease progression in bronchiectasis can be halted in most children and, in some cases, 

reversed when diagnosed and treated early8,65. Thus, the early recognition and prompt 

treatment of chronic wet cough in children is important for the prevention of bronchiectasis 

and for limiting progression of established disease8,65. 

 

There are little data on the prevalence of chronic wet cough and the burden of PBB in any 

setting. Most studies have relied on children presenting to hospitals or specialist clinics rather 

than community acquired data86,93,98,99. Indeed, determining the prevalence of PBB in 

children is one of the clinical research gaps identified in the European Respiratory Society 

PBB taskforce document1.  

 

In the absence of such data among Aboriginal children and the high reported prevalence of 

bronchiectasis6, we aimed to determine the prevalence of chronic wet cough and PBB in 

young Aboriginal children living in four remote communities in the Kimberley region of 

Western Australia (WA). Our secondary aim was to explore possible factors that may 

influence the prevalence of chronic wet cough and PBB. 
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5.3 Materials and Methods  

 

5.3.1 Participants and study design 

We undertook a whole population study of Aboriginal children aged ≤7 years across two-time 

points, one month apart. Figure 1 outlines the recruitment and data collection process. 

 

Figure 16: Process of recruitment 

 

5.3.2 Setting 

The study was conducted in four coastal remote Aboriginal communities (Table 18) in the 

Kimberley region, north WA, between July 2018 and May 2019 (See map in Figure 5). The 

region has high rates of respiratory infections20 and disease41. The Kimberley region is about 

three times the size of England, with a tropical monsoon climate. Each community is classified 

‘very remote’ based on Australia’s classification150 and located within a 220-kilometre radius 

of Broome, the region’s largest town and closest hospital. WA’s only paediatric tertiary hospital 

is located 2200km south, in Perth.  

 



 

 

 

 148 

Ethical approval was granted from the Western Australian Aboriginal Health Ethics 

Committee (HREC 834) and the Western Australian Country Health Ethics Committee (RGS 

1374). All parents/cares of child participants provided written, informed consent. 

Table 18: Community details 

 

5.3.3 Sampling Strategy 

The number of children residing in community was ascertained through the local community’s 

electronic medical record system, where all children are registered. Local Aboriginal health 

workers and clinic administration staff determined which child was present in each community 

during the week of recruitment. The small size of the communities and strong cultural 

networks allows local Aboriginal clinic staff to know all members of the community. The total 

number of children in community at recruitment was recorded as the total population number 

of children.  

 

5.3.4 Recruitment  

Letters were sent to families one week prior to recruitment to inform families about the study 

and invite participation of their children. We recruited over a one-week period in each 

Community Total Population 

size (including 

adults) 

Season when 

children were 

assessed 

Road surface 

in community 

Type of health service 

1 750 Dry 

(Jul-Aug 18) 

Unsealed Aboriginal controlled 

2 285 Wet 

(Mar-Apr 19 

Sealed 

 

Aboriginal controlled 

3 240 Wet 

(Mar-Apr 19) 

Unsealed State Government 

4 330 Wet 

(Mar-Apr 19) 

Sealed 

 

State 

Government 
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community at local community barbeques, at playgroups for children under three years of age, 

and through home visits.  

As part of the informed consent process, parents were provided with education about lung 

health, PBB and the importance of chronic wet cough, using a locally adapted culturally 

informed education resource (flipchart). Information flip-charts have been shown to improve 

knowledge of lung health for Aboriginal families191 and our flip-chart was specifically developed 

to enable Kimberley Aboriginal families to recognise and seek help for chronic wet cough129. 

 

5.3.5 Data Collection 

Data were collected using a standardised format as each child was assessed by two paediatric 

respiratory clinician-researchers (physician and/or physiotherapist) and an Aboriginal co-

researcher.  

 

Medical history and clinical assessment (5.7 e-Appendix) 

Clinicians asked parents/carers about the child’s exposure to tobacco smoke and whether their 

child had a current cough. If current cough was present, parents were asked about the cough 

quality (wet or dry) and the number of consecutive days of cough. The former has been 

previously validated i.e. assessment of cough quality agreed with bronchoscopic findings192 i.e. 

wet cough is a marker of the presence of lower airway secretions. Children were assessed to 

have chronic wet cough if the child’s current cough was determined to be wet by a clinician-

researcher and parents reported that their child had daily wet cough for four weeks or more. 

 

The same clinicians assessed each child’s cough quality across all communities. Initially, the 

child was asked to cough and the cough characteristics (i.e. wet or dry) recorded. If the child 

could not cough to command, the physiotherapist performed non-invasive techniques to elicit 

a cough, which included blowing whistles, bubbles, positive expiratory pressure therapy and 

huff manoeuvre. The huff is a forced expiratory manoeuvre, usually initiated from mid-to-low 

lung volumes via an open glottis193. The child was asked to “huff” at various inspiratory and 

expiratory breath volumes, before the child either coughed spontaneously or was asked to 

cough.  Respiratory findings including respiratory rate, chest wall shape and auscultation was 
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documented. The respiratory physician assessed children for specific alternative causes of 

respiratory diseases such as aspiration and asthma.  

 

A second assessment was performed one month later on children, if the parent/carer:  

1. reported wet cough but less than four-weeks or uncertain duration 

2. initially reported a dry cough, but the clinician assessed child’s cough as wet. In these 

children, the researchers verified that families understood how a wet cough sounds. 

In both scenarios, parents were asked to monitor for presence or absence of daily wet cough 

over the following month.  

 

The second assessment one-month after the initial study visit was conducted to allow parents 

to carefully observe their child’s cough because prior to receiving knowledge about lung health 

and chronic wet cough, chronic wet cough is often un-noticed or normalised129. Similar to the 

first study visit, children were deemed to have chronic wet cough if parents reported that their 

child had daily wet cough for four weeks or more and the child’s current cough was determined 

to be wet by a clinician-researcher. 

 

Children with chronic wet cough at any point in the study were referred to the local medical 

clinic to be treated by local doctors.  Prior to this study, we also provided specific training to 

local clinicians on the management of chronic wet cough according to best practise 

guidelines144 using strategies to address enablers and barriers for health practitioners174. 

 

Concurrent hospitalisation rate in the region 

To investigate the potential effect of seasonal variation on rates of chronic wet cough, 

hospitalisation rates for lower respiratory tract infections (LRTI) in children at the only local 

regional hospital was compared to chronic wet cough rates for corresponding months of data 

collection. Hospitalisation data were obtained through coding from the hospital’s electronic 

record system.   
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Protocol definitions  

• Chronic wet cough: Daily wet cough present for at least four-weeks, as reported by 

parent/carer and confirmed by clinician assessment of cough. 

• Protracted bacterial bronchitis: Chronic wet cough that responded to appropriate 

antibiotic therapy (amoxycillin/clavulanate or azithromycin) for 2-4 weeks as 

determined by doctors at the local clinic. Antibiotic prescription was repeated for a 

further two-weeks if wet cough persistent at the two-week review.  Resolution of 

cough was determined by the treating doctor and data was collected from the 

medical records three-months after the one-month follow-up study visit. 

 

Analysis 

Data were recorded and analysed in SPSS (Version 25, Armonk NY, USA). From the 

assessments, we calculated prevalence estimates and 95% confidence intervals (CI) of chronic 

wet cough and PBB overall and specific to each community for the 1-month period based on 

this flow of children. We undertook secondary analyses to investigate possible reasons why 

prevalence may differ between the communities by consideration of season of measurement, 

road status, and smoking exposure using logistic regression summarised by odds ratios, 95% 

profile CI’s and chi-squared tests.  

 

We tabulated hospitalisation counts of children during the study period as a pragmatic way to 

evaluate the relationship between seasonal respiratory infections and chronic wet cough. 

Lastly, we used Cohen’s Kappa to determine the agreement between parent report and 

clinician assessment at initial and subsequent assessments.  

5.4 Results 

A total of 203 children aged ≤7 years were present in the four communities during the 

recruitment period.  Of these, 94% (n=191) were recruited (median age 3.5 years, range 0-7) 

and 51% (n=98) were male. The 12 children who were not recruited could not be located during 

the recruitment period, despite the best efforts of the research team.  All parents agreed to 

participate. Seventy-eight children had a wet cough (for less than four-weeks) at recruitment 
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and required follow-up a month later. Twenty-seven of these (30%) were lost to follow-up a 

month later (left community and/or could not be located). Combined community results for all 

participants’ cough outcomes at each of the two assessment time points are illustrated in 

figure 16.  

Figure 17: Results of children recruited 

 

 

Chronic wet cough  

Of the 191 children assessed, chronic wet cough was present in 21 (11%), absent in 143 (75%), 

and unknown in 27 (14%). This suggested a plausible sample prevalence range from 11% 

(21/191) to 25% (48/191) (if all 27 children lost to follow up had chronic wet cough) over the 

one-month period of assessment, and a prevalence estimate of 13% (95%CI 8%, 19%) across 

all communities assessed.  

 

The median age of the 21 children (10 male) with confirmed chronic wet cough was 2.4 years 

(range 0.3-7) and the median duration of cough was 35 days (range 28-700).  In most children 

with chronic wet cough, clinical examinations were normal, i.e. they had a normal chest wall 
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(100%, 21/21), normal respiratory rate (95%, 20/21) and a clear chest on auscultation (62%, 

13/21). None had clinical signs suggesting chronic disease apart from crepitations on 

auscultation of the chest.  

Detailed information on immunisation status, previous respiratory hospitalisations, gestation 

at birth, tobacco smoke exposure and auscultation findings are detailed in Chapter 5.7, table 

21.  

 

Protracted Bacterial Bronchitis 

Sixteen (16/21, 76%) children with chronic wet cough presented to clinic for management by 

local doctors. All 16 children were given antibiotics for 2-4 weeks (depending on response) and 

all had complete resolution of cough symptoms. Of the remaining five children, the cough 

spontaneously resolved in two (based on parental report) and three were lost to follow-up.  

 

Thus, of the 191 children assessed at the commencement of the study, PBB was confirmed in 

16 (8%), absent in 145 (76%), and unknown in 30 (16%).  This suggested a plausible sample 

prevalence range of 8% (16/191) to 24% (46/191) (if all 30 children lost to follow-up had PBB) 

and a PBB prevalence estimate of 10% (95% CI 6, 16). The median age of the 16 children with 

PBB was 2.3 years (range 0.3-7), 6 male, and median duration of cough was 33 days (range 28-

90) (Figure 14). 

 

Figure 18: Results of children with chronic wet cough 
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Community Differences 

Detailed results of rates of chronic wet cough and PBB for all participants, per community is 

outlined in Table 19. Prevalence of chronic wet cough in the communities assessed ranged 

from 5% (2/40) to 22% (11/50) (Table 19).  

 

The communities with unsealed roads had higher prevalence of chronic wet cough and PBB 

than the two communities with sealed roads. Prevalence of chronic wet cough in communities 

with unsealed roads was 19% (15/80) compared to 7% (6/84) with sealed roads [OR=3.0 (95%CI 

1.2, 8.9), p=0.02]. Prevalence of PBB in communities with unsealed roads was 15% (12/79) 

compared to 5% (4/82) with sealed roads [OR=3.5 (95%CI 1.2, 13.1), p=0.02]. 

 

Community-1 had measurements taken during dry-season and had the highest estimated 

prevalence of chronic wet cough amongst all communities. The observed prevalence during 

wet-season was 8% (10/118) compared to 22% (11/50) during dry-season.  
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Table 19: Detailed results of all children aged 0-7 years represented by community 

 

Concurrent hospitalisation rate in the region 

Hospital admissions for respiratory illness for children in the region during the time of study 

was similar across all study sites. There were 12 admissions in the preceding two months and 

six admissions for the month of the study when the study was conducted in community-1. 

There were eight admissions in the preceding two months and six admissions in the month of 

the study, when the study was conducted in the remaining communities. 

 

Secondary tobacco smoke exposure 

Communi

ty 

 

Male: 

Female 

Age in years 

Median 

(range) 

Clinician 

assessed  

wet cough at 

recruitment 

Chronic Wet Cough  

(at recruitment plus at follow-up) Protracted Bacterial Bronchitis 

   

N (%) 

Present 

N (%) 

Absent 

N (%) 

Lost to 

follow-up 

N (%) 

Prevalence 

(95% CI) 

Present 

N (%) 

Absent 

N (%) 

Lost to  

Follow-up 

N (%) 

Prevalenc

e 

(95% CI) 

1 

N=65 
31:34 

3.3 

(0.0-7.0) 

44 

(68%) 

11 

(17%) 

39 

(60%) 

15 

(23%) 

22% 

(12%, 36%) 

8 

(12%) 

41 

(63%) 

16 

(25%) 

16% 

(8%, 

30%) 

2 

N=42 
22:20 

3.1 

(0.1-6.8) 

9 

(21%) 

2 

(5%) 

38 

(90%) 

2 

(5%) 

5% 

(1%, 18%) 

2 

(5%) 

38 

(90%) 

2 

(5%) 

5% 

(1%, 

18%) 

3 

N=35 
15:20 

3.3 

(0.2-6.8) 

16 

(46%) 

4 

(11%) 

26 

(74%) 

5 

(14%) 

13% 

(4%, 32%) 

4 

(11%) 

26 

(74%) 

5 

(14%) 

13% 

(4%, 

32%) 

4 

N=49 
30:19 

3.7 

(0.0-7.0) 

13 

(26%) 

4 

(8%) 

40 

(82%) 

5 

(10%) 

9% 

(3%, 22%) 

32 

(4%) 

40 

(82%) 

7 

(14%) 

5% 

(9%, 

17%) 

TOTAL 

N=191 

 

98: 93 

 

3.5 

(0.0-7.0) 

82 

(43%) 

21 

(11%) 

143 

(75%) 

27 

(14%) 

13% 

(8%, 19%) 

16 

(8%) 

145 

(76%) 

30 

(16%) 

10% 

(6%, 

16%) 
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The prevalence of children exposed to tobacco smoke was 74% (128/174) across all 

communities. While children with chronic wet cough had high exposure to tobacco smoke 

(81%, 17/21), the odds of having chronic wet cough was similar between children exposed and 

unexposed to smoking (OR=1.6, 95%CI 0.6-5.2). 

 

Cough quality: agreement between clinician assessment and parent report 

Clinician assessment of cough and comparison with parental report of cough quality is 

presented in table 20. At recruitment there was substantial agreement (=0.64, 95%CI 0.5, 0.8) 

and at one-month follow up, almost perfect agreement (=0.92, 95%CI 0.8, 1.0). Cough could 

not be elicited in 48/191 children at recruitment and in 2/51 children a month later.  

 

Table 20: Clinician assessment and parent report of cough quality at recruitment and 1-

month follow-up*  

 Clinician assessment of 

cough at recruitment 

Clinician assessment of 

cough at one-month 

follow-up 

wet dry Total wet dry Total 

Parent 

report of 

cough type 

wet 59 3 62 26 2 28 

dry 23 58 81 0 21 21 

Totals  82 61 143 26 23 49 

*Data limited to children whose cough could be elicited at time of study visits  

 

5.5 Discussion 

In this first community-based study, the prevalence of chronic wet cough and PBB in young 

Aboriginal children was 13% and 10% respectively. Prevalence of chronic wet cough and PBB 

were higher in communities where roads were unsealed (19% and 15% respectively) than in 

communities with sealed roads (7% and 5% respectively). Tobacco smoke exposure was high 

in all communities but no different between children with and without chronic wet cough. 
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To the best of our knowledge, there are no whole community prevalence data on chronic wet 

cough or PBB. One Australian study prospectively followed children who presented to a 

paediatric emergency department with acute respiratory infection. PBB was subsequently 

diagnosed in 55/558 (10%) children99. Other studies, conducted in specialist respiratory clinics 

in Australia86,93 and Turkey98,194, reported prevalence of PBB between 11-41%. While these 

studies demonstrate high prevalence of PBB in children presenting for medical care, our study 

findings provide important insight into the burden of disease at a whole community level in a 

setting where respiratory diseases are common.  

 

PBB is conceptually understood as a potential pre-bronchiectatic state in some children66. 

Bronchiectasis rates in Indigenous children is high, and yet it remains one of the most neglected 

diseases in respiratory health195. Given that Aboriginal children have higher rates and risk of 

bronchiectasis44, there is a heightened need for culturally informed management of PBB to 

prevent development of bronchiectasis and to reduce associated morbidity. Our data suggests 

that the prevalence of PBB could be considerably greater than originally suspected, and our 

findings reinforce international calls for a better understanding of prevalence, disease burden 

and natural history of PBB in communities and its relationship to the development of 

bronchiectasis1. This is particularly important in First Nation settings as: (a) adults with 

bronchiectasis who have been symptomatic since childhood (compared to adult-onset 

symptoms) have significantly poorer clinical outcomes (lower lung function, worse radiology 

scores, more exacerbations97 and; (b) Indigenous Australian adults with bronchiectasis die 22-

years earlier than non-Indigenous Australian adults with bronchiectasis40,183. 

 

The prevalence of chronic wet cough and PBB varied among the communities, ranging from 5-

22% for chronic wet cough and 5-16% for PBB. Chronic wet cough and PBB were more 

prevalent in communities with unsealed roads. Chronic wet cough was also most prevalent in 

the community where measurements were obtained during dry-season compared to those 

where measurements were taken in wet-season. We can only speculate reasons for the above. 

Environmental dust exposure may, at least partly, contribute to the differences in rates of 

chronic wet cough and PBB observed within communities. Airborne geogenic dusts, high in 
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iron ore, are highly prevalent in remote areas, and higher in the dry-season in northern WA196. 

Geogenic dust particulate matter, including iron ore particles, from remote WA towns, can 

induce a potent acute inflammatory response in the lungs51. Furthermore, bacterial pathogens 

including H.influenzae, S.pneumoniae and M.catarrhalis are prevalent in the upper airway in 

Aboriginal children197 and the survival and virulence of these organisms are influenced by the 

availability of iron198. These common upper airway bacterial pathogens are also the most 

prevalent pathogens found in the lower airways of children with PBB69. Hence, there may be a 

relationship between environmental, iron rich particulate dust exposure and the development 

of chronic bacterial infections in Aboriginal children, including chronic wet cough and PBB. 

However, at this point, the association is conjectural.  

 

Our definition of PBB, is now the current gold standard as determined in the USA170,199 and the 

European Respiratory Society1. Some may argue that environmental pollutants could cause the 

cough rather than infection. However, as outlined above, environmental exposure in the 

context of the study would predispose to infection and all 16 children who were given 

antibiotics had complete resolution of cough and had been coughing for up to six-months. The 

prompt resolution of chronic cough, after the administration of antibiotics, suggests that the 

chronic wet cough was caused, at least in part, by infection.  

 

Tobacco smoke exposure in the four communities was high (74%), similar to Aboriginal remote 

community rates reported by the Australian Bureau of Statistics (73%)186. In our study, there 

was not strong evidence of a relationship between tobacco smoke exposure and chronic wet 

cough or PBB. However, tobacco exposure is a well-documented risk factor for development 

of chronic respiratory diseases200 and a true relationship may be obscured by confounding 

factors and the high rates of exposure of the majority of children in the communities.  

 

A limitation of our study design was the reliance on parental reporting of cough symptoms in 

the month between clinician assessments. It is possible that symptoms were under-reported 

if parents were not aware of daily cough or if cough was normalised129. However, there was 

excellent agreement between parent and clinician report of wet/dry cough. This strong 
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agreement highlights how accurate medical history can be obtained in an Aboriginal setting 

using culturally informed methods129 and validates accuracy of parental reporting of daily 

ongoing wet cough symptoms in those children with chronic wet cough/PBB. Chang et.al192 

also reported good agreement between clinician and parent report of cough quality, which 

correlated with bronchoscopic findings.  

 

Another limitation of our study was the absence of objective lung function. However, 

spirometry and forced oscillatory test indices are normal in children with PBB73 and most 

children with mild bronchiectasis8.  

5.6 Conclusion 

 

In conclusion, the prevalence of chronic wet cough and PBB in young Aboriginal children in 

remote, north-western Australia is high. There is a need to implement strategies to facilitate 

detection and management of chronic wet cough and PBB, as well as measure the prevalence 

in other settings. 
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5.7 e-Appendix 

Medical history  

1. Gestation at birth 

2. Birth weight 

3. Parent report of cough yes/no 

If yes, how long (in days) 

4. Cough quality wet/dry 

5. History of respiratory hospitalisations? yes/no 

If yes, when, length (days) and reason (diagnosis)? 

      6.  Smoke exposure: yes/no 

 

Clinical assessment 

1. Respiratory findings (report on auscultation, respiratory rate (if indicated), chest wall shape, 

WOB e.g. tracheal tug, rib recession, nasal flare (if indicated), added audible breathing sounds 

including stridor) 

2. Alternative cough pointers? yes/no 

If yes,  details 

3. Notes made on smoking exposure, if observed or Aboriginal health worker knowledge 

4. Cough assessment  

a. Spontaneous yes/no.  If yes, quality wet/dry 

b. Elicited yes/no, if yes, quality wet/dry/effective/ineffective 

i. Were physiotherapy techniques used to elicit cough yes/no,  

ii. if yes report on which (bubble PEP, balloons, whistles, bubbles, huff) 

 

 

Table 21: Medical history of children with chronic wet cough 

Legend: up to date = immunisations according to Australian Indigenous schedule; meds= other 

medications, nil=none, PBB= protracted bacterial bronchitis, CWC=chronic wet cough 
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Age 

(years) 

Sex Gestation Tobacco 

Exposure 

  

Previous 

hospitalisation for 

chest infection 

PBB 

 

Duration of 

cough in 

days 

Auscultation  Immunisation 

status 

Medications 

prescribed at 

clinic 

0.3 F 40 Yes No Yes 28 Clear Not up to date 2 weeks 

amoxicillin & 

clavulanate 

0.4 F 39 Yes No Yes 90 Clear Up to date 4 weeks 

amoxicillin & 

clavulanate 

0.5 M 36 Yes No Yes 35 Transmitted 

sounds from 

upper 

airway 

Up to date 2 weeks 

amoxicillin & 

clavulanate  

0.5 M 37 Yes Yes Yes 28 Noisy 

breathing 

Up to date 2 weeks 

amoxicillin & 

clavulanate 

0.7 F 39 Yes No Yes 42 Transmitted 

sounds from 

upper 

airway 

Up to date 2 weeks 

amoxicillin & 

clavulanate  

0.9 M 38 Yes No Yes 70 Crackles Up to date 2 weeks  

amoxicillin & 

clavulanate 

1.1 F 39 Yes No Yes 35 Clear Up to date 2 weeks 

amoxicillin & 

clavulanate  

1.6 M 38 No Yes  28 Clear Up to date Did not present 

for CWC 

1.8 M 40 Yes No Yes 35 Clear Up to date 2 weeks 

amoxicillin & 

clavulanate  

2.0 M 40 Yes Yes  42 Inspiratory 

crackles 

 Did not present 

for CWC 

2.4 M 40 No No  35 Crackles Up to date Did not present 

for CWC – 

parent reported 

resolved 

2.7 F 41 Yes Yes Yes 30 Clear Up to date 2 weeks 



 

 

 

 162 

 

 

amoxicillin& 

clavulanate  

 

3.0 F 41 Yes Yes Yes 30 Clear Up to date 4 weeks 

azithromycin  

 

3.2 F 40 No No Yes 30 Clear Up to date 2 weeks 

amoxicillin & 

clavulanate  

 

3.5 F 40 Yes Yes  30 Clear Up to date Did not present 

for CWC  

 

4.7 M 40 Yes No Yes 42 Clear Up to date 2 weeks 

amoxicillin & 

clavulanate 

 

5.6 M 35 Yes Yes Yes 40 clear Up to date 4 weeks 

azithromycin  

5.8 F 40 No Yes Yes 28 decreased 

breath 

sounds right 

base 

Up to date 4 weeks 

amoxicillin & 

clavulanate 

 

5.8 F 40 Yes Unknown  Yes 28 Inspiratory 

crackles 

Not up to date 2 weeks 

amoxicillin & 

clavulanate 

6.6 M 41 Yes Yes  700 clear Up to date Did not present 

for CWC – 

parent reported 

cough resolved 

7.0 F 39 Yes No Yes 30 clear  2 weeks 

amoxicillin & 

clavulanate 
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Chapter 6: Discussion and Conclusion 

 

In this final chapter, the general findings of the thesis are summarised, discussed, limitations 

outlined, conclusions drawn and recommendations for future research suggested.  

 

The work described in my thesis was possible due to close collaborative relationships established 

with Aboriginal Community Controlled Health Organisations, the WA Country Health Service and 

Aboriginal communities in the Kimberley. The studies researched and documented (i) family 

attitudes and knowledge regarding chronic wet cough in children and the barriers and facilitators to 

seeking help, (ii) clinician knowledge, barriers and facilitators to assessment and management of 

chronic wet cough and PBB in Aboriginal children. The knowledge gained from the afore-mentioned 

studies was used to develop, implement and evaluate (iii) a culture-specific KT strategy to facilitate 

timely help seeking by families for children with chronic wet cough, and optimal medical 

management of chronic wet cough in Aboriginal children by clinicians. Finally, the knowledge and 

health literacy materials developed from within the studies above were used to (iv) prospectively 

determine the prevalence of chronic wet cough and protracted bacterial bronchitis in Aboriginal 

children in four remote Aboriginal communities.  

 

6.1. Summary of findings 

6.1.1 Barriers and facilitators for families and clinicians regarding chronic wet cough recognition 

and treatment 

In the first study to investigate Aboriginal family understandings about chronic wet cough and the 

barriers and facilitators to primary health seeking, we found that families were generally unaware 

of the need to seek help for chronic wet cough.  The key barriers for families seeking help were the 

normalisation of cough symptoms and lack of culturally appropriate lung health information on the 

importance of medical help seeking for chronic wet cough. A key concern was that more than half 

of the parents believed, due to their previous experiences with doctors, that seeking medical help 

was futile as no medical action would be taken by clinicians for isolated chronic wet cough. 

Information that was provided by clinicians was often unintentionally misleading, i.e. “come back if 

the cough gets worse”, when the cough did not get worse, rather it just remained. Also, clinicians 
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often did not provide the critical information, i.e. “come back if the wet cough continues daily for 

four weeks”. 

 

However, the key facilitators for families were widespread community health promotion to raise 

awareness of lung health and the importance of early health seeking to prevent disease and 

provision of culturally appropriate health information by clinicians. In particular, both clinicians and 

families reported the health promotion posters in the medical clinic were visual reminders to discuss 

chronic wet cough.   

 

In a similar way, clinician’s reportedly normalised chronic cough, largely due to its high 

prevalence7,82,83 amongst Aboriginal children and for some clinicians chronic wet cough was 

considered viral rather than bacterial174.  The key barrier reported by clinicians was a lack of 

understanding of the time frame defining chronic wet cough, how to accurately assess ongoing 

cough and how to manage it according to best practice guidelines. System barriers included lack of 

follow up of children by the same doctor and no re-call system for at-risk children, limiting continuity 

of care and the ability to alert a clinician to chronicity of symptoms. Clinicians reported that training 

in management of chronic wet cough/PBB, provision of updated local clinical practice guidelines 

with an easy to follow flow chart would facilitate improved management of chronic wet cough.  

 

6.1.2 Knowledge dissemination to families 

The culturally secure knowledge dissemination strategy was highly successful and associated with a 

184% increase in health seeking for chronic wet cough.  Results appeared to be sustained as families 

reported widespread community knowledge about the need to seek help for ongoing cough when 

we interviewed parents 10 months after the health information campaign201. There was also 

evidence of reach well beyond the target community with reports of families travelling more than 

400 kilometres to seek help at the local clinic when she heard the health information campaign via 

social media (see Table 15, Chapter 4) 

 

6.2.2 Knowledge implementation for clinicians 

Clinician proficiency in management of chronic wet cough improved significantly following 

implementation of a knowledge translation strategy, which included training clinicians in 

management of chronic wet cough/PBB by experts, updated and modified local clinical practice 



 

 

 

 166 

guidelines (with provision of an easy to follow flow chart) and changes to the clinic system to 

facilitate follow up of at risk children. The improvements in clinician proficiency were reflected by (i) 

improved cough related quality of life and resolution of cough in children after attending clinic with 

chronic wet cough and (ii) improved clinician assessment of cough quality, duration and (iii) 

appropriate antibiotic prescription.  

 

6.2.3 Prevalence of chronic wet cough and PBB in young Aboriginal children 

The prevalence of chronic wet cough and PBB in young Aboriginal children, aged 0-7years was 13% 

and 10% respectively in four remote coastal communities in the Kimberley. Prevalence of chronic 

wet cough and PBB were higher in communities where roads were unsealed (19% and 15% 

respectively) than in communities with sealed roads (7% and 5% respectively). Tobacco smoke 

exposure was high (74%, 128/174) in all communities but there was no significant difference in 

smoke exposure between children with and without chronic wet cough or PBB.  

 

6.2 Discussion of main findings 

The discussion of findings relating to each study objective was discussed within the chapters. Here 

I discuss how the findings relate to each other in the context of the thesis.  

 

6.2.1 Family understanding of chronic wet cough 

This study highlighted several concepts from an Aboriginal perspective on knowledge and 

understanding of chronic wet cough, in particular, normalisation of chronic cough symptoms and 

not knowing that a wet cough lasting for more than four weeks in a child could mean there was a 

serious underlying lung infection. Families highlighted the criticality of provision of culturally 

appropriate health information to improve family and community knowledge of wet cough. 

 

The concept of normalisation of symptoms by patients is not new or unique to First Nation 

populations202,203. In our study, families reported that cough normalisation was reinforced by 

information received from clinicians when families presented with their child with chronic cough, 

i.e. families were often told that the cough was “just a virus” and did not necessitate treatment. The 

idea of clinicians dismissing, or minimising cough symptoms is not a new concept and has been 

reported elsewhere, contributing to delayed presentations86,167.  Normalisation also occurs as a way 
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to de-stigmatise disease. For example, in India, type-2 diabetes was reportedly normalised, i.e. 

become “part of the fabric of life” and common, like the “common cold” and essentially 

inevitable204.  High prevalence of disease or it’s symptoms also contributes to normalisation204 

thereby resulting in under or delayed diagnosis175,181.  For example, Aboriginal children in the 

Western Desert in the Pilbara region of WA have alarmingly high rates of skin infections205. 

Normalisation of symptoms has resulted in under-recognition and under-treatment of skin disease 

in this population205,181. Similarly, chronic middle ear disease is highly prevalent in Australian 

Aboriginal children206 and normalisation of “runny ears” amongst First Nation Australian children 

has been reported as a reason for delayed presentations and hearing loss207.  

 

Parents/carers reported that the provision of knowledge about lung health (specifically the message 

that a wet cough in a child for more than four weeks needs medical review) via an information 

campaign and the provision of culturally appropriate health literacy information from clinicians 

would facilitate earlier health seeking for chronic wet cough.  Indeed, in a Northern Territory 

study191, researchers found that disease specific knowledge of pneumonia, bronchiolitis and 

bronchiectasis improved following the  provision of health information using  culturally appropriate 

information flip charts when talking with First Nation families. Furthermore, informed families 

reported a greater sense of empowerment to seek medical advice and treatment early201.  Lastly, 

the improvement in resolution of cough symptoms in those children with chronic wet cough 

following KT compared with pre-KT suggests that improved parent and clinician knowledge 

translates to both improved health seeking by parents201 and increased early diagnosis and 

management by health clinicians201resulting in improved health outcomes 208. 

  

6.2.2 Clinician understanding of chronic wet cough and PBB  

The lack of awareness by primary care clinicians that a chronic wet cough requires careful 

assessment and management is not surprising given that PBB was only recognised nationally in 

2006144 and internationally in 2008145 . Translation of knowledge into clinical practice can take time 

or often fails or is unsustained146,147,184 therefore, information on the clinical importance of chronic 

wet cough may not be widely appreciated by primary care clinicians.  Furthermore, many clinicians 

normalised cough symptoms in Aboriginal children, primarily due to the perceived high prevalence 

of isolated cough in children (clinicians in the region reported about 50% of children in the region 

have a cough at any one time). Indeed our work determining the prevalence of chronic wet cough 
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in young Aboriginal children in four remote Kimberley communities confirmed the high prevalence 

of isolated wet cough in young Aboriginal children7. Generally, primary care clinician’s threshold for 

treating chronic wet cough was high, in part due to high prevalence and normalisation, but also due 

to concerns regarding antibiotic stewardship and determination that chronic wet cough was viral 

rather than bacterial. 

 

Arguably one of the key barriers for clinicians managing Aboriginal children with chronic wet cough 

was the lack of training in culturally secure and responsive engagement with families. Clinicians 

expressed a need for culturally secure methods of engaging with families, which echoes key First 

Nation health bodies, whom suggest culturally secure and appropriate clinical care is an important 

means of improving access and substantially improves First Nations health outcomes.209,210. 

Specifically there is increasing recognition that the model of primary health care, led by the 

Aboriginal community controlled health sector improves access, effectiveness and quality of 

healthcare due to the emphasis on culturally secure care210,211. It follows, that by embedding 

culturally secure practices into standard care, clinicians whom use such practices, may strengthen 

efforts to close the currently unaccepted health gap between Aboriginal and other Australians in 

non-Aboriginal operated health services212.  

 

Clinicians expressed a need for tools to communicate in a culturally effective way with Aboriginal 

families. Some clinicians reported difficulty in obtaining an accurate history from parents and 

difficulties in communicating the importance of antibiotic management. These reports by clinicians 

suggest that barriers to effective health care provision may lie in a cross-cultural communication gap 

between families and clinicians rather than lack of engagement or care by families and clinicians. 

Indeed, clinicians recommended training in culturally secure engagement with families to augment 

teaching in best practice guidelines. The concerns expressed by clinicians about miscommunication 

was echoed by families, who reported that they did not always understand clinician’s questions and 

felt unable to question doctors. Furthermore, families expressed difficulty understanding medical 

jargon used in consultations. Such barriers to communication are widely understood in First Nations 

contexts and reported elsewhere in the literature213-215. Specifically, communication is impeded due 

to the vast cultural and linguistic distance between patients and clinicians214. Therefore, a logical 

step in improving communication between families and clinicians is to address communication 

barriers. That is, provide training for clinicians in culturally secure engagement and evaluation and 
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management of patients and provide culturally relevant and secure health literacy information and 

health promotion for families. Importantly, any adaption of existing or creation of new health 

literacy information for Aboriginal families should involve Aboriginal people to de-code health 

information and ensure culturally accurate and relevant translation for the Aboriginal context214.  

 

In summary, the combination of reduced recognition of chronic wet cough, reduced disease-specific 

knowledge115 and normalisation of chronic wet cough by patients and clinicians129, combined with 

clinicians’ high threshold for management86 and high symptom prevalence, may result in delayed 

diagnosis and risk of disease progression93.  Hence any efforts to improve parental recognition and 

health seeking for chronic wet cough and clinician management should thoroughly and 

systematically address these barriers at a whole-community level. 

 

6.2.3 Knowledge dissemination for families and knowledge implementation for clinicians 

Employment of combined KT and PAR methods successfully improved recognition and management 

of chronic wet cough by Aboriginal parents and clinicians in a large remote town in the Kimberley 

region of WA. The number of families seeking help for their children with chronic wet cough almost 

tripled following KT and PAR strategies. Clinician proficiency in detection and management of 

chronic wet cough also improved significantly post KT as reflected in the improved PC-QoL scores in 

children with chronic wet cough. Furthermore, post-KT, clinicians were more likely to ask patients 

who presented with respiratory complaints about cough (presence, quality and duration) and 

children with chronic wet cough were more likely to be prescribed appropriate therapy.  

 

Our study included the adaption191, development216,217 and implementation of health literacy 

material tools for use by clinicians to improve parent/carer understanding of the importance of 

health seeking for chronic wet cough. Our study confirmed that provision of a co-designed, 

community-wide culturally secure health information campaign and use of health literacy tools with 

families by clinicians improves health seeking and health outcomes for Aboriginal children with 

chronic wet cough. While low levels of health literacy result in poorer health outcomes208,218, there 

is paucity of data showing how improved health literacy improves health outcomes and therefore 

our findings strengthen the idea that improving health literacy not only improves disease specific 

knowledge,191 but also translates to  improved health outcomes, increased engagement with 

primary health care and improved early detection of illness219. A systematic review of health literacy 
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in chronic disease management in the primary care setting showed that health literacy improved 

disease specific knowledge in patients along with improvements in behaviours to reduce the risk of 

chronic disease (i.e. smoking, alcohol, weight, nutrition, physical activity)220. Further, a study 

conducted in a socio-economically disadvantaged ethnic cohort demonstrated that provision of 

pictorial health literacy to parents/carers has been previously shown to improve adherence221.  

 

Our study design included community engagement, co-design, partnerships, cultural centredness, 

capacity building, systems-change and end-user engagement,62 and resulted in successful and 

sustained knowledge translation at both a clinician and community level. To our knowledge, this is 

the first community-based study that addressed both community and primary care service provision 

barriers to management of chronic disease in an Aboriginal context. The significant improvements 

in both health seeking, health outcomes and clinician proficiency in disease management suggests 

that bringing together PAR and KT encompasses a ‘whole-systems’ approach that can be successful. 

Given health literacy is strongly associated with health outcomes112 and culture-centred approaches 

with high levels of community engagement improves research translation and sustainability62, the 

use of integrated KT combined with PAR appears to be an essential component to closing the gap in 

Aboriginal health. Co-design, co-production and co-ownership of health literacy material raises 

community level understanding and expectation about the health issue and empowers communities 

with knowledge about how wet cough can impact their child’s health. Similarly, a tailored KT 

approach should be used to improve clinician practice where such improvement is required –in this 

case, the management of chronic wet cough and PBB in children.The combined approach KT and 

PAR approach, which includes both clinical service providers and consumers, could be applied to 

other under-recognised and or under-treated chronic diseases in First Nations. 

 

The resources are freely available at the following links:  

1. Information flip chart on chronic wet cough: 

https://www.telethonkids.org.au/globalassets/media/documents/research-topics/wet-

cough-flipchart.pdf 

2. Chronic wet cough teaching animated film: 

https://www.youtube.com/watch?v=822rxbYIZcU 

3. Chronic wet cough television commercial:  

https://www.youtube.com/watch?v=T8shd1nR97I 

https://www.telethonkids.org.au/globalassets/media/documents/research-topics/wet-cough-flipchart.pdf
https://www.telethonkids.org.au/globalassets/media/documents/research-topics/wet-cough-flipchart.pdf
https://www.youtube.com/watch?v=822rxbYIZcU
https://www.youtube.com/watch?v=T8shd1nR97I


 

 

 

 171 

4. Chronic wet cough Facebook community page: https://www.facebook.com/wetcough/ 

5. Kimberley guidelines for clinicians to manage chronic wet cough: 

https://static1.squarespace.com/static/5b5fbd5b9772ae6ed988525c/t/5d9bf9067107a66f

2b9f45bf/1570502923856/KAHPF_child_cough.pdf 

 

 

6.2.4 The challenge of racism within Australia’s health system 

Implicit and explicit racism within non-Aboriginal health systems was identified by families in the 

early work of my thesis129, which highlights the importance of improving cultural competency of the 

clinical workforce, the provision of culturally secure health care and culturally appropriate health 

information. In this PhD, improved health knowledge of families resulted in increased health 

seeking, which challenges individual and institutional level misconceptions that Aboriginal people 

are less likely to engage with health providers or attend appointments114. This represents an 

important lesson for clinicians and health services when providing health care to Aboriginal families, 

which has also been shown elsewhere in Australia and for other diseases102,222,223.  

Racism has major adverse impacts on the health of First Nations and significantly hinders their 

engagement and access to health care at both an individual and institutional level114. Institutional 

racism, is where racist beliefs or values are built into how institutions operate and end up 

discriminating against Australian First Nations 224, or where the practices or policies of institutions 

result in unfair inequalities225. In terms of Australia’s health system, it is important to acknowledge 

the detrimental effects of both institutional and individual racism on health outcomes for First 

Nations. Furthermore, the perceptions and experiences of First Nations is well documented in the 

literature to be chronically pervasive in Australian society225. Indeed, parents/carers in our study 

reported racism within the hospital setting as a barrier to engaging with medical care129.  

In 2013, First Nations scholar, Kerry Arabenna was commissioned by the Medical Journal of Australia 

to identify initiatives to improve the health and wellbeing of Aboriginal and Torres Strait Islander 

people to help close the gap 226. Arabenna outlined the negative impact racism has had on the health 

of First Nations Australians and the importance of acknowledging 

https://www.facebook.com/wetcough/
https://static1.squarespace.com/static/5b5fbd5b9772ae6ed988525c/t/5d9bf9067107a66f2b9f45bf/1570502923856/KAHPF_child_cough.pdf
https://static1.squarespace.com/static/5b5fbd5b9772ae6ed988525c/t/5d9bf9067107a66f2b9f45bf/1570502923856/KAHPF_child_cough.pdf
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‘…dubious practices, disparities in access and subtle variations in effort within health... full 

health equity cannot be achieved until racism…can be overcome’226.  

Similarly, one of Australia’s most recognised First Nations scholars in racism, Paradies expressed that 

amelioration of racism can only be achieved through improving community awareness of racial 

prejudice, improving cultural competency among health workers and health services and redesign 

of health services to facilitate optimal access225. Hence our findings confirm some of Paradies 

solutions and highlight the importance of cultural and clinical competency training to facilitate 

improved health outcomes for Aboriginal families.  

Health research, in a similar way to the health system, can and should be both effective and 

strategically anti-racist through the decolonizing methodologies and practices employed. The work 

undertaken in this PhD endeavored to include such practices, which included  but were not limited 

to extensive stakeholder engagement, research conduct agreements with communities, clearly 

delineated research outcomes communicated to community, appointment of local Aboriginal co-

researchers and community navigators, mechanisms to feedback results to communities, research 

co-design and ongoing participatory action research implemented throughout the research 

process227. The implementation of such an approach facilitated two-way learning and capacity 

building within the medical clinics and communities.  

6.2.4 Prevalence of chronic wet cough and PBB in children in four remote Aboriginal communities 

The prevalence of chronic wet cough and PBB in young Aboriginal children was 13% and 10% 

respectively, with prevalence being higher in communities where roads were unsealed (19% and 

15% respectively) than in communities with sealed roads (7% and 5% respectively). The data 

represents the first information on PBB disease burden at a community level and confirms existing 

data of the disproportionately high burden of respiratory disease amongst First Nations 

children6,18,20,42. Our data suggests that the prevalence of PBB could be considerably greater than 

originally suspected, and our findings reinforce international calls for a better understanding of 

prevalence, disease burden and natural history of PBB in communities and its relationship to the 

development of bronchiectasis1. This is particularly important in First Nations settings given the 

disparity of outcomes between First Nations and other Australians with bronchiectasis.97,40,183. 

Lastly, the difference in prevalence of disease in communities with unsealed roads may have been 

influenced by high levels of dust exposure,50-52 although this association is conjectural. Airborne 
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geogenic dusts, high in iron ore and bacteria228, are highly prevalent in remote areas, in northern 

WA196 and can induce a potent acute inflammatory response in the lungs51.  

 

While information on the prevalence of PBB is an important outcome of the study, valuable insights 

can be gleaned from the methodology employed. The high recruitment rate of 94% of children living 

in the four remote communities in the study demonstrates a culturally appropriate and effective 

methodology to determine disease burden in First Nations contexts. While 14% of children were lost 

to follow up, it is important to note that Aboriginal people who live in remote communities are often 

transient due to various cultural requirements necessitating travel to other communities229. 

Specifically, the study was designed using knowledge gained from our previous study, which was 

conducted in a larger regional town in the same region. Aboriginal parents/carers reported a lack of 

knowledge and lack of culturally secure health information and engagement with primary care 

clinicians as a key contributing factor to delayed health seeking for chronic wet cough129. Hence, the 

methodology of this study incorporated provision of culturally appropriate and relevant information 

on chronic wet cough and lung health in Aboriginal children at a whole community level prior to any 

recruitment of children and was repeated at the beginning of the recruitment process.  

 

The manner in which health information was promoted was driven by the community, through small 

group yarning at local playgroups and community barbeques. Local Aboriginal health practitioners 

and community navigators were trained as co-researchers. Four teams of research pairs, which 

included one Aboriginal researcher and one lead clinician-researcher (one male and one female in 

each team) recruited participants, ensuring strong cultural security and high levels of effective 

communication in an Aboriginal context, known to have strong cultural language and cultural 

practices.  The high recruitment rates are therefore not surprising and support suggestions in the 

literature that First Nations-led and co-designed research is more likely to be successful10,121.  

 

Local clinic staff were provided with training in culturally secure engagement, assessment and 

management of PBB in Aboriginal children prior to the study commencement to ensure children 

identified with disease could receive timely management at their local clinic. Of the 21 children 

identified with disease, 16 engaged with their local clinic for medical help and all received antibiotic 

treatment, and all reportedly had resolution of chronic cough symptoms, confirming a PBB 
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diagnosis, but importantly, indicating that provision of culturally secure health information improves 

health outcomes for Aboriginal children.  

 

6.3 Summary of limitations 

A study limitation is the focus on one region in Australia and the insights from families and clinicians 

do not represent wider Australia. However, a substantial portion of family and clinician participants 

related their experiences to other parts of Australia and where they previously lived or worked, 

suggesting that the study findings are generalisable. Furthermore, while the work occurred in five 

Kimberley communities, it is likely to be generalised to the region, particularly as the study included 

both Aboriginal and government health services and clinicians. Future studies investigating barriers 

and facilitators in other contexts, including other rural/remote areas, regions with government 

operated clinics rather than Aboriginal operated medical services and urban locations would provide 

insight into broader needs in the Australian context. With respect to parent/carer representation, 

the recruitment strategy may have resulted in over-representation of parent/carers who engage 

with local health service providers, rather than understanding from potentially higher risk families, 

i.e. those with low levels of engagement with health services.  In the Australian literature, people 

who do not engage with health services have poorer health outcomes172,173, and important 

consideration must be given to developing strategies for families who have low levels of engagement 

with health care to facilitate improved access and health seeking to health services.  However, a 

large number of parents/carers who did not have a child with cough symptoms provided insights, 

mitigating the risk of over-representation of those who had previously sought help for chronic wet 

cough.   

A further limitation of the study methodology was the pre-post design.  A randomised controlled 

design was not feasible or acceptable to stakeholders because the pressing need for widespread 

community KT was clear. However, the KT strategies were documented in a systematic way and 

suggest multiple and profound positive effects.   

 

Although the project was a prospective study, our main measure of help seeking by parents/carers 

was limited by the quality of data recorded by busy clinicians (medical record audit). Consequently, 

the increase in presentations for chronic wet cough may partly reflect improved record keeping or 

improved screening due to raised awareness of clinicians and in a seasonal increase in respiratory 
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presentations. However, quantitative findings strongly suggest a shift in family and community 

attitudes towards chronic wet cough, and subsequent help seeking and secondly, the increase in 

health seeking by parents/carers was very large (184%) compared to the 12% increase in respiratory 

presentations. Therefore, the large increase in health seeking is unlikely to be accounted for by 

seasonal increases in respiratory presentations and raised clinician awareness alone. Importantly, 

the main measure of clinician proficiency in the detection and management of chronic wet cough 

was the PC-QoL, which improved significantly. Furthermore, the measured effect was sustained for 

6-months (as per medical record audit), suggesting that changes are unlikely to be due to the 

Hawthorne effect (i.e. improvement occurs as participants have an increased awareness of being 

measured). Lastly, qualitative feedback from both clinicians and parents/carers 12-months following 

the commencement of the implementation phase provided granular detail to the sustained change, 

even at 12-months and confirmed ongoing translation (e.g. doctors who undertook training during 

the study reported they were continuing to manage children with chronic wet cough). 

 

A study design limitation of the prevalence study in the four communities was the reliance on 

parental reporting of cough symptoms in the month between clinician assessments. It is possible 

that symptoms were under-reported if parents were not aware of daily cough or if cough was 

normalised129. However, there was excellent agreement between parent and clinician report of 

wet/dry cough. This strong agreement highlights how accurate medical history can be obtained in 

an Aboriginal setting using culturally informed methods129 and validates accuracy of parental 

reporting of daily ongoing wet cough symptoms in those children with chronic wet cough/PBB. 

Chang et.al192 also reported good agreement between clinician and parent report of cough quality, 

which correlated with bronchoscopic findings. Another limitation of our study was the absence of 

objective lung function. However, spirometry and forced oscillatory test indices are normal in 

children with PBB73 and most children with mild bronchiectasis8 and most children under the age of 

7 are too young to perform spirometry and lung function testing was not feasible in remote 

communities where assessments were largely community based.  

6.4 Future work and recommendations 

There is an urgent need to provide culturally secure and appropriate health promotion and health 

literacy information for First Nations families in Australia on the importance of chronic wet cough 

and its link to bronchiectasis. Furthermore, the information provided needs to be adapted 

appropriately for the specific needs of communities. There is also an urgent need for primary care 
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clinicians to have strong cultural and clinical competency in recognition and management of chronic 

wet cough/PBB/bronchiectasis, using culturally secure methods. Furthermore, the study findings 

highlight the importance of improving cultural security of non-Aboriginal clinicians across all levels 

of health care, including the tertiary setting, in order to facilitate trust, effective two-way 

communication and history taking and improve family understanding of disease and its 

management.  

Key recommendations for future work include: 

1. To expand this study to several sites across Australia, including urban areas (as more than half of 

First Nations children live in urban parts of Australia), to determine if the findings from this work can 

be adapted and translated elsewhere to reduce the burden of bronchiectasis in Aboriginal children 

throughout Australia and to ultimately, to investigate the effectiveness of adapting similar strategies 

to other chronic diseases. In simple terms, can we apply the lessons learned from this study and 

develop frameworks for sustainable and culturally secure healthcare to Australian First Nations. 

Future work would aim to:  

(i) Adapt the KT translation tools for use in other language groups across Australia. 

(ii) Undertake PAR and KT across other settings throughout Australia. 

(iii) Apply the methodological framework to other chronic diseases for Australian First Nation 

communities.  

 

Indeed, I am involved in post-doctoral research NHMRC translation project lead by A/Prof 

Schultz  to expand the work across several sites in Australia. I currently co-leading a second 

project based at Perth Children’s Hospital which aims at improving culturally secure care of 

children hospitalised with chest infections and to improve the post-hospitalisation followup a 

month later to prevent the development of chronic lung disease.  

 

2. Another future direction, which will provide valuable information on disease burden, is to expand 

the prevalence study to measure the prevalence of PBB in other regions of Australia and expand to 

all children aged 0-18 years and include spirometry measures. I am currently involved in a project, 

which is expanding to screen all children for both PBB and middle ear disease in the four remote 
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communities studied for this thesis. Annual follow up for at least 5-years will be undertaken, which 

will enable identification of children with recurrent PBB and those who subsequently develop 

bronchiectasis. We will evaluate the impact on annual screening and management of children with 

PBB on any reduction in bronchiectasis. Stakeholder engagement has commenced to expand to a 

cohort study, which will include screening for other common chronic diseases in Aboriginal children.   

3. Our study highlights the need for improved cultural capacity of the non-Aboriginal clinical 

workforce in Australia to improve engagement with Aboriginal people to promote early diagnosis 

and effective management of chronic and acute diseases. Currently, in Australia there is little 

cultural training for undergraduates of medicine and other clinicians such as nurses and allied health 

professionals and little training within the clinical setting for existing clinicians. Training in culturally 

secure practices should be embeded into both under and post graduate curricular for clinicians, 

administrators and managers would likely improve cultural competencies.  Secondly, we have seen 

how provision of culturally appropriate health information improves health seeking. Our results 

allude to improved adherence as seen with resolution of cough in children post-KT. Hence KT studies 

designed to investigate ways to effectively improve the cultural capacity of the non-Aboriginal 

clinical workforce and to investigate the effect of improved health literacy on adherence for patients 

could potentially improve health outcomes for Aboriginal Australians. 

 

6.5 Final Conclusions 

The prevalence of chronic wet cough and PBB in young Aboriginal children is high in the Kimberley 

region of WA, a region with a disproportionately high burden of respiratory disease.  In this first 

Australian study to improve the timely recognition and management of chronic wet cough in young 

Aboriginal children by families and clinicians, we found there was widespread normalisation of 

chronic wet cough symptoms in children and low levels of knowledge of the importance of chronic 

wet cough and the risk of development of chronic lung disease if chronic wet cough remains 

untreated. Aboriginal parents/carers reported that culturally secure health information would 

facilitate improved understanding and thereby health seeking for chronic wet cough in their 

children. Similarly, clinicians reported improved practitioner knowledge and expertise in 

management of chronic wet cough, improved cultural competency and health systems changes to 

facilitate longitudinal follow up would facilitate improved management of children with chronic wet 

cough.    
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Timely detection and optimal management of chronic wet cough in Aboriginal children requires 

strategies that focus on both families and clinicians and are likely to be more effective when 

developed in collaboration with stakeholders and when based on identified barriers and facilitators.  

 

Our study findings show that Aboriginal families who are empowered with culturally secure 

knowledge of disease will seek help for children with chronic wet cough. This represents a paradigm 

shift away from the many misconceptions regarding Aboriginal families and their health. Primary 

care clinicians manage children with chronic wet cough better after implementing relatively simple, 

culturally responsive solutions tailored to circumstances. Overall, a KT approach, embedded with 

PAR translated to better patient outcomes for a disease that is often under diagnosed.  
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