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Abstract 

Background:  First Nations children hospitalised with acute lower respiratory infections (ALRIs) are at increased risk 
of future bronchiectasis (up to 15–19%) within 24-months post-hospitalisation. An identified predictive factor is 
persistent wet cough a month after hospitalisation and this is likely related to protracted bacterial bronchitis which 
can progress to bronchiectasis, if untreated. Thus, screening for, and optimally managing, persistent wet cough one-
month post-hospitalisation potentially prevents bronchiectasis in First Nations’ children. Our study aims to improve 
the post-hospitalisation medical follow-up for First Nations children hospitalised with ALRIs and thus lead to improved 
respiratory health. We hypothesize that implementation of a strategy, conducted in a culturally secure manner, that is 
informed by barriers and facilitators identified by both parents and health care providers, will improve medical follow-
up and management of First Nations children hospitalized with ALRIs.

Methods:  Our trial is a multi-centre, pseudo-randomized stepped wedge design where the implementation of the 
strategy is tailored for each study site through a combined Participatory Action Research and implementation science 
approach informed by the Consolidated Framework of Implementation Research. Outcome measures will consist of 
three categories related to (i) health, (ii) economics and (iii) implementation. The primary outcome measure will be 
Cough-specific Quality of Life (PC-QoL). Outcomes will be measures at each study site/cluster in three different stages 
i.e., (i) nil-intervention control group, (ii) health information only control group and (iii) post-intervention group.

Discussion:  If our hypothesis is correct, our study findings will translate to improved health outcomes (cough related 
quality of life) in children who have persistent wet cough a month after hospitalization for an ALRI.

Trial registration ACTRN12622000224729, prospectively registered 8 February 2022, URL: https://​www.​anzctr.​org.​au/​
Trial/​Regis​trati​on/​Trial​Review.​aspx?​id=​38288​6&​isRev​iew=​true.

Keywords:  First Nations children, Knowledge translation, Chest infections

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/. The Creative Commons Public Domain Dedication waiver (http://​creat​iveco​
mmons.​org/​publi​cdoma​in/​zero/1.​0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Background
Respiratory illnesses account for 12% of the age-stand-
ardised mortality gap between First Nations and other 
Australians [1]. Respiratory disease is the second most 
common cause for hospitalisation among First Nations 
people [2]. First Nations children hospitalised with 
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acute lower respiratory infections (ALRIs) are particu-
larly vulnerable to developing bronchiectasis [3, 4], with 
15–19% of First Nations children having bronchiectasis 
within 24-months post-hospitalisation with pneumo-
nia or bronchiolitis [3, 4]. Children who present with 
persistent wet cough a month after hospitalisation are 
specifically at risk because they likely have protracted 
bacterial bronchitis which can progress to bronchiecta-
sis [5]. If children are screened for persistent wet cough 
one-month post-hospitalisation and managed optimally 
if wet cough is still present, then bronchiectasis can 
potentially be prevented. Culturally secure assessment 
[6] and treatment [7–9] is important for optimal out-
comes in First Nations contexts. That is, ensuring First 
Nations Australians receive care that acknowledges 
their unique cultural needs and differences.

The study protocol follows the Standard Proto-
col Items: Recommendations for Intervention Trials 
[10] (SPIRIT) and reporting will follow the Standards 
for Reporting Implementation Research (STaRI) [11]. 
The Consolidated Criteria for Reporting Qualitative 
research [12] (COREQ) will be used to report qualita-
tive data findings.

Overall aim
To facilitate timely and effective post-hospitalisation 
follow-up of First Nations children hospitalised with 
ALRIs to optimise respiratory health.

Specific objectives
To implement an effective medical follow-up strategy 
that will:

1.	 Improve post-hospitalisation follow-up rates;
2.	 Improve the quality of follow-up for First Nations 

children hospitalised with ALRIs;
3.	 Improve the cough-related quality of life of First 

Nations children who have persistent wet cough one-
month post-hospitalisation for ALRI;

4.	 Determine the health-related economics of the strat-
egy.

5.	 Determine the best implementation practice for scal-
ing up of the strategy.

Methods
Trial design
The study is a multi-centre, pseudo-randomized stepped 
wedge design where the medical follow-up strategy at 
each study site is implemented with consideration of 
barriers and facilitators using a combined Participa-
tory Action Research (PAR) and implementation sci-
ence approach, guided by the Consolidated Framework 
of Implementation Research. Outcome data for each 
site will be collected in three stages, as discussed below. 
The timing of interventions at individual study sites/
cluster will not be randomised but determined by site-
related logistics which will vary greatly (months to years) 
between sites (Fig. 1).

Fig. 1  Overview of trial design
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Participants, interventions and outcomes
Study setting
Settings include at least two Australian hospitals with 
an associated primary care health service that provides 
medical care to primarily First Nations.

Sites:

1.	 Broome: Broome Hospital, Broome Regional Aborig-
inal Medical Service; Kimberley Aboriginal Medical 
Service Broome, Western Australia

2.	 Port Hedland Health Campus, Wirraka Maya Abo-
riginal Medical Health Service Western Australia

We hope to extend the study to additional sites, pend-
ing funding. These additional sites are:

3.	 Karratha Health Campus and Mawarnkarra Health 
Service

4.	 Townsville hospital and local First Nations health 
service

5.	 Cairns hospital and local First Nations health service

Eligibility criteria
Participants
Inclusion criteria: Australian First Nations children 
aged 0–16 years hospitalised with ALRIs and their par-
ents/carers (henceforth, respectfully called parents) 
who will serve as proxy for their children.

Three participant groups:

1.	 Nil-intervention control group: Children hospi-
talised with ALRIs between 6-weeks to 6-months 
before commencement of our trial.

2.	 Health-information control group: Prospectively 
recruited children hospitalised with ALRIs after 
commencement of the trial but before the implemen-
tation has commenced.

3.	 Post-intervention group: Children hospitalised with 
ALRIs after the implementation of the strategy has 
commenced (from Day-1 of the implementation of 
strategy).

Participant exclusion criteria

•	 Non-First Nations children.
•	 Children over the age of 16 years.
•	 Children who have a diagnosis of cystic fibrosis.

•	 Children with a tracheostomy insitu or have been 
admitted to hospital to undergo this procedure.

Who will take informed consent?
A trained research officer will contact potential par-
ticipants/parents and undertake the informed consent 
process. This person will use culturally secure patient 
information documents that have undergone a rigorous 
development process that included feedback from stake-
holders and 18 Western Australian First Nations commu-
nity members from regional, remote and metropolitan 
areas.

Additional consent provisions for collection and use 
of participant data and biological specimens
Confidentiality of enrolled participants will be ensured 
through use of a unique identifier code for all collected, 
shared, and maintained data to protect confidentiality 
before, during, and after the study. De-identified data 
for analysis will be stored in REDCap software (secured, 
passcode protected and encrypted research database).

Participants can withdraw consent at any time and do 
not need to provide a reason. If a participant wishes to 
withdraw from the study, the process for withdrawal is 
outlined on the consent form. Once withdrawal of con-
sent has been obtained, no further data will be collected. 
Participants will be informed that their clinical care will 
not be affected if they choose to withdraw at any time.

Interventions
Explanation for the choice of comparators
Each site will have three groups of participants, (i) Nil 
intervention control group, (ii) Health information only 
control group, and post-intervention group.

Intervention description
The medical follow-up strategy (henceforth termed 
‘strategy’) was informed by our previous research [13, 
14] and methodological approaches [15], and is consist-
ent with Australian [16] and International [17] guidelines 
for children at high risk of developing bronchiectasis. 
Implementation of the strategy core components will be 
adapted to the unique context of each study site; the core 
components are outlined in Table 1.

Criteria for discontinuing or modifying allocated 
interventions
The medical follow-up strategy was developed in a study 
at Perth Children’s Hospital [14]. Delivery of the strategy’s 
core components (Table 1) will be adapted to the work-
flows and structure of sites using a combined decolonis-
ing research approach [15], which includes Participatory 
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Action Research (PAR) [14] and the Consolidated Frame-
work for Implementation Research (CFIR). The CFIR 
provides a structure for identifying a range of factors that 
can facilitate or hinder the implementation of evidence-
informed interventions. This implementation approach 
aims to maximize translation potential through the con-
tinuous process of action, reflection and feedback allow-
ing adjustments to the project throughout all phases 
[18]. In this way, the implementation can be optimised 
to ensure the benefits of the strategy are sustainable over 
the long term, beyond the project, and that scale-up is 
feasible across other service provision sites. Implemen-
tation science informs our approach, alongside context 
sensitive adjustments of implementation processes that 
consider First Nations consumer views to ensure engage-
ment, effectiveness, and sustainability. Identification of 
adaptations required for implementation of strategy core 
components will involve interviews and focus groups 
with stakeholders, including:

1.	 Healthcare providers (HCP): Purposive sampling to 
recruit HCPs at hospital or local primary care clinic 
who are involved in caring for patients or providing 
follow-up following an admission for ALRI.

2.	 Parents: Purposive sampling to recruit parents of 
First Nations children hospitalised with ALRI. A First 
Nations researcher will be available for all interviews 
with First Nations participants.

Inclusion criteria of participants for interviews:

1.	 HCP: Any HCP within the hospital or local clinic 
who are involved in the medical care of First Nations 
children with ALRI, including but not limited to doc-
tors (paediatricians, respiratory physicians, service 
coordinators, Aboriginal health practitioners, pri-
mary-care liaison personnel), nurses and clerks.

2.	 Parents of First Nations children hospitalised with 
ALRI. Parents may include grandparents, foster par-
ents or other family members within the kinship sys-
tem, who are responsible for caring for the hospital-
ised child.

3.	 External stakeholders: Relevant stakeholders such as 
the Aboriginal Community Controlled Health Coun-
cils at a state and local level, peak bodies, such as the 
Aboriginal Health Council of Western Australia.

The purpose of the interviews and focus groups is to 
ascertain barriers and facilitators to implementing the 
strategy and to understand the perspectives of par-
ents and HCPs about the need for medical follow-up. 
Interviews and focus groups will be conducted by at 
least two interviewers: a content expert (clinician or 

Aboriginal lead) and a qualitative researcher. Interview 
participants will be recruited during the “health infor-
mation only” period, prior to the implementation of the 
strategy.

Interviews and focus groups will be recorded by 
audio or with hand-written notes by two researchers 
(depending on interviewee preference). The interview 
guides (see Additional file  1, Additional file  2, Addi-
tional file  3) were developed by two researchers with 
experience in qualitative methods and a pediatric res-
piratory physician. The draft questions were tested with 
two families and two HCPs at Perth Children’s Hos-
pital and then refined. Audio taped interviews will be 
transcribed verbatim and notes compared and checked 
with at least two qualitative research experts. Issues 
related to confidentiality, interview bias, role designa-
tion, power imbalance and assumptions influencing 
participants will be discussed and resolved within the 
research team. Interviewee transcript review will be 
undertaken when clarification is necessary and/or if 
the interviewee has indicated they would like to review 
their transcript.

Qualitative component sample size (interviews and 
focus groups)

1.	 HCPs: ~ 8–10 focus groups with 6–8 participants 
and ~ 10 individual interviews per site.

2.	 Parents: ~ 15–20 individual interviews per site.

Sample size for the qualitative component was esti-
mated considering the concept of information power 
[19] and the impacting dimensions; study aim, sample 
specificity, use of established theory, anticipated quality 
of dialogue and the analysis strategy. Participants will 
be recruited to the parent and HCP groups respectively 
until thematic saturation is achieved for each group i.e., 
no new information or themes are evident.

Analysis of qualitative data (interviews and focus groups)
Reflexive thematic analysis, using deductive and induc-
tive analysis [20] informed by Creswell and Creswell’s 
six-steps [21] will be undertaken to map themes by 
identifying codes and then sub-themes as agreed by 
the researchers using an iterative process. Implemen-
tation factors (CFIR) identified in the interviews will 
inform implementation processes (e.g., strategies for 
mitigating barriers) at each site. Trustworthiness will 
be achieved by ensuring the researchers address four 
key criteria outlined by Nowell et al. [22]. The Consoli-
dated Criteria for Reporting Qualitative research [12] 
(COREQ) will be used to report focus groups and inter-
view data.



Page 7 of 16Schultz et al. BMC Pulmonary Medicine           (2022) 22:92 	

Strategies to improve adherence to interventions
Fidelity to the strategy at each site will be managed 
through tracking log of outputs and with field notes. 
Implementation process will be tracked with fieldnotes.

Relevant concomitant care permitted or prohibited 
during the trial

N/A

Provisions for post-trial care

N/A

Outcomes
The study outcomes consist of three categories: (i) 
health, (ii) economics and (iii) implementation.

Health outcome/primary outcome measure (Quality of Life 
(PC‑QoL))
The primary outcome is the parent-proxy Cough-spe-
cific Quality of Life (PC-QoL) for children with chronic 
wet cough. Effective follow-up and management of 
children hospitalized with ALRIs will be assessed by 
measuring PC-QoL between 6  weeks and 3  months 
after hospitalization. We will use the 8-item version 
of the PC-QOL tool that has been shown to be a valid, 
reliable, and responsive tool for measuring the burden 
of chronic cough in children. This tool has been used 
effectively in First Nations settings [17, 18].

Rationale: children with ongoing respiratory symp-
toms and cough post hospitalization will have improved 
quality of life if they receive effective medical follow-up 
at one-month post discharge. The PC-QoL scores will 
be compared pre and post implementation in different 
children who had a chronic wet cough post-discharge. 
Children with chronic wet cough post-hospitalization 
who received timely follow-up and optimal manage-
ment will have better cough specific QoL than children 
who did not. It has been determined, using the anchor 
method, that 0.9 is the calculated minimum important 
difference in PC-QOL [23].

Respiratory symptoms after ALRI should typically 
resolve within 4  weeks. Children with ongoing wet 
cough 4 weeks post-hospitalization are likely to have 
protracted bacterial bronchitis that should resolve if 
detected and managed in a timely way. Hence, if chil-
dren receive appropriate follow-up and management 
a month after discharge then we expect their cough 
related QoL to be better after 6–12  weeks than those 
who did not (waiting 6–12 weeks allows time for man-
agement to be completed in those children with chronic 

wet cough who may require up to a month of antibiotic 
treatment).

The PC-QoL tool will be administered by a research 
officer in-person at the hospital sites, over the phone, or 
electronically (online option via REDCap for those par-
ticipants who would prefer this option). Participants will 
be contacted by the research officer via text message or 
telephone.

Secondary outcome measures

1.	 Cultural competency of HCP while child hospitalized 
(parent report).

2.	 Instructions for medical follow up given by clinician 
(parent report).

3.	 Follow-up rates of children within 1-month (range 
3–6  weeks) post hospitalization for ALRI (parent 
report).

4.	 In children with chronic wet cough:

a.	 Antibiotics prescribed at follow-up (parent 
report).

b.	 Adherence to prescribed antibiotics (self-report).
c.	 Cough resolution at 6–12  weeks post discharge 

(parent report).

5.	 Discharge summary audit: An audit of the discharge 
summary to evaluate patient management (see Addi-
tional file 6):

a.	 First Nations ethnicity recorded.
b.	 Local clinic/doctor identified.
c.	 Instructions given to parent to follow up in 

1-month with local doctor.
d.	 Instructions to the local clinic/GP clearly stipu-

lates to check child for ongoing chronic wet 
cough, absence or presence of ongoing other 
signs and suggest appropriate management if 
chronic wet cough is present. Link to appropriate 
clinical practice guidelines for the management of 
chronic wet cough provided.

	 Note: an audit of discharge summaries will be 
conducted each month. De-identified results 
(audit and feedback) will be provided to the HCPs 
each month at their regular departmental meeting 
to facilitate service improvement as part of imple-
mentation process.

Secondary outcome measures 1–4 will be captured by 
telephone follow-up at 6–12  weeks post discharge. To 
ensure culturally secure engagement, a standardized 
script will be used to provide context by the telephon-
ing research officer. The research officer who telephones 
the parent will first introduce themself and identify from 



Page 8 of 16Schultz et al. BMC Pulmonary Medicine           (2022) 22:92 

where they are calling. The officer will provide context 
for the call, i.e., remind parent about the study and child’s 
recruitment at recent hospital admission. The questions 
are outlined in question 2, 3, 5 of Additional file 7.

Economic analysis
A stepped health economic evaluation will be undertaken 
to determine the cost-effectiveness of implementation 
and the economic cost-saving of cases with prevented 
bronchiectasis. Costs determined are: (i) Cost of provi-
sion of new service, including staffing, consumables, cost 
of training, electronic discharge system modifications; 
(ii) the extra cost of caring for a child with bronchiectasis 
over their lifetime for ~ 19% of children hospitalised with 
ALRI.

The economic evaluation aims to determine the cost of 
the implementation process, i.e., the cost of the medical 
follow-up strategy at a hospital and primary care clinic 
and to determine the cost-effectiveness of the program 
though evaluating the cost-saving from preventing bron-
chiectasis in children i.e., where a child who had chronic 
wet cough and received appropriate follow-up and man-
agement thereby resulting in resolution of the cough will 
be seen as a case of bronchiectasis prevented. Cost data 
for the economic evaluation will include all costs asso-
ciated with implementation at the hospital and primary 
care clinic (i.e., the strategy cost) and will include costs 
such as training workshops, health organization changes 
in process or functions at both hospital and local pri-
mary care clinic, facilitation of staff behaviour change, 
including identification of champions, audit and feed-
back, identification of barriers and enablers, and ongoing 
engagement with facilitation of practice change. The cost 
of the implementation strategy will be based on the cur-
rent implementation package at Perth Children’s Hospital 
(PCH), adapted for other participating hospitals. This is 
the best estimate based on data, thus far, to deliver this 
strategy at a hospital site.

The economic evaluation will present findings as a 
series of steps, first reporting the costs and outcomes of 
the strategy separately, then reporting a series of incre-
mental cost-effectiveness ratios (ICERs) using a variety 
of key outcomes, including the number of children man-
aged, and the estimated number of cases of bronchiecta-
sis prevented.

Implementation outcomes
The following implementation outcomes will be meas-
ured to evaluate implementation success for the strategy 
[24]:

(a)	 Fidelity to core components of the strategy will be 
assessed as per Table 1 outcomes.

(b)	 Acceptability (“the perception among implemen-
tation stakeholders that the strategy is agreeable… 
and satisfactory” [24]) will be assessed for HCPs 
and parents through semi-structured interviews 
(see Additional file  1, Additional file  2, Additional 
file 3, Additional file 4, Additional file 5).

(c)	 Appropriateness (“the perceived fit of the strat-
egy for the given practice setting” [24]) will be 
assessed with the 22-item TCU Workshop Evalua-
tion (WEVAL) form to assess the perceptions of the 
strategy directly after implementation (http://​ibr.​
tcu.​edu/​wp-​conte​nt/​uploa​ds/​2013/​06/​weval.​pdf ) 
and the 14-item TCU Workshop Assessment Fol-
low-Up (WAFU) to assess changes 6-months after 
(http://​ibr.​tcu.​edu/​wp-​conte​nt/​uploa​ds/​2013/​06/​
wafu.​pdf ).

(d)	 Implementation cost will be addressed as described 
under the economic analysis section.

(e)	 Penetration and adoption will be assessed as (i) the 
number of HCPs who participated in training out 
of the total number of HCPs, and (ii) audit of dis-
charge summaries as described in secondary out-
come measures.

(f )	 Sustainability will be addressed through focus 
groups and interviews with HCPs and parents in 
the final months of the project and feedback ques-
tionnaires for HCPs.

We acknowledge that given the study is being conducted 
in First Nations settings, evaluation of implementa-
tion outcomes must consider the diversity within First 
Nations contexts [25]. Therefore, assessment of “accept-
ability” and “appropriateness” will include identification 
of First Nations leadership, governance, co-design, part-
nership and involvement in implementation processes.

Study and participant timeline
The timeline for the study is outlined in Table 2.

Sample size
The primary outcome measure for this trial is the PC-
QOL (8-item version). There is limited data available to 
inform a robust sample size calculation and it is acknowl-
edged that there are challenges with estimating poten-
tial cohort sizes within the limited remote communities 
included in this study, thus a pragmatic approach has 
been taken to the sample size calculations. Data (unpub-
lished) from our previous studies using the PC-QOL sug-
gests a conservative standard deviation of 1.3, a historic 
mean score of approximately 2.7, a pre-implementation 
mean score of approximately 3.6, and a post-implemen-
tation mean score of approximately 4.3. Two calculations 
were carried out, one based on a two-sided T-Test (to 

http://ibr.tcu.edu/wp-content/uploads/2013/06/weval.pdf
http://ibr.tcu.edu/wp-content/uploads/2013/06/weval.pdf
http://ibr.tcu.edu/wp-content/uploads/2013/06/wafu.pdf
http://ibr.tcu.edu/wp-content/uploads/2013/06/wafu.pdf
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reflect an examination of the intervention effect within 
a single site), and the other based on the overall analysis 
(reflecting the clustered, within site, nature of the data).

Single site analysis with at least 12 participants with 
chronic wet cough in each period will have > 80% power 
to detect a nil-intervention (2.7) v post-intervention (4.3) 
difference of 1.6, alpha 0.05. Full sample (clustered) anal-
ysis with at least 5 participants per cluster (4) per period 
(assuming COV 0.65, ICC 0.01) will have > 95% power 
to detect a nil-intervention (2.7) v post-intervention 
(4.3) difference of 1.6, alpha 0.05; at least 10 participants 
per cluster (4) per period will be required to have > 80% 
power to detect a difference of 0.9 (alpha 0.05). Adjust-
ments for multiple comparisons were not made as cal-
culations are to provide guidance only, with final sample 
size being dependent on cohort sizes and diagnosis 

counts during observation periods; sample size calcula-
tions were carried out using PASS [26].

Pragmatic data collection
Ultimately, the studies power will depend on the abil-
ity to recruit participants from the limited (and difficult 
to estimate) pool of diagnosed patients within the study 
population. We estimate that within each of the three 
stages, somewhere between 50 to 150 eligible children 
will be recruited (based on an examination of historic 
data from the study sites). Of these, we expect ~ 20% to 
have chronic wet cough and meet the eligibility criteria 
to have their PC-QoL assessed. Thus, we aim to have data 
for 20 participants per combined regional sites per stage. 
Prior data, coupled with the above sample size calcula-
tion, determines the feasibility of the study.

Table 2  Timeline of study for ALL sites*

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11

Recruitment: 

Nil-intervention control

group

Recruitment: Health 

information only control

group*

Pre-intervention outcome 

measures

Make adaptions to 

implementation of strategy 

at each site

Recruitment:

Post-intervention group*

Implementation of

strategy: all components 

implemented 

Post outcome measures 

and interviews

Economic analysis 

Final analysis and 

reporting

Timing of Q1 at each site/cluster will vary. The table above is a conceptual map showing the chronology only. Time intervals between different stages will vary due to 
local site-related logistics

Q quarter
* The above timeline applies to individual study sites/clusters



Page 10 of 16Schultz et al. BMC Pulmonary Medicine           (2022) 22:92 

Recruitment
Recruitment of Nil‑intervention control group
A researcher will access hospital records of patients 
who have been previously (within the last 6-months) 
hospitalised at the hospital site with ALRIs. A recruit-
ment letter will be sent to the parent from the hospi-
tal containing an overview of the study and opt-out 
instructions. If an opt-out response was not received 
within 3 weeks of posting the letter, a clinician 
researcher will contact the parent via telephone. The 
parent will be given the opportunity to consent via 
telephone. The questions will be administered via 
telephone.

Recruitment of participants on hospital wards

In General:

Health-information control group and post-intervention 
group:

1.	 Identified through hospital electronic record systems 
or equivalent to identify if a First Nations child has 
been admitted with an ALRI.

2.	 A researcher will invite the parent, while on the ward 
during the child’s admission, to participate in the 
study using the following process:

a.	 Lung health information will be given to parents 
in a culturally secure way, which includes the use 
of an information flip chart [27].

b.	 The study will be explained verbally and via writ-
ten study information.

c.	 Parents will be invited to participate in the study 
(with follow-up) and to consent or opt out of an 
interview.

d.	 If consenting, an interview will be conducted.
e.	 A First Nations researcher will be available for all 

interactions with First Nations participants.
f.	 During recruitment, parents will be asked for the 

best contact number for a follow-up phone call to 
obtain follow-up data from parents.

Recruitment during COVID restrictions

1.	 Researcher will access admission records to identify 
if a First Nations child has been admitted with an 
ALRI (current protocol).

2.	 A culturally secure information pack complete with 
an information pamphlet (see attached information 

pamphlet_COVID-19_ V3-03042020) explaining 
lung health and acute and chronic chest infections, 
a brief explanation letter to parents (see Cover Let-
ter for Families_COVID-19_V3_03042020), the study 
information sheet and consent form will be left at 
the door outside patient rooms in a clearly marked 
folder/envelope.

3.	 The researcher will send a text message (attached 
Recruitment Text_COVID-19_V1_190320) to the 
patient’s parent. The text message will have a poster 
attachment (see attached Recruitment poster_
COVID-19_V1_19032020) and (if recipient does not 
use a smartphone) a short blurb about the study to 
invite the parent to participate or return text to “opt 
out”.

4.	 The researcher will telephone the parent after at least 
30  min if no “opt-out” text is returned to provide 
information and go through the informed consent 
process. The 30-min opt-out window considers that 
many patients are admitted overnight only for acute 
respiratory conditions and are discharged from hos-
pital in the morning after an overnight stay. Thus, the 
timeframe for recruitment is limited.

5.	 Parent may give verbal consent or choose to fill out 
the paper copy they received. The paper copy will be 
retrieved by the research team.

Assignment of interventions: allocation

Sequence generation

N/A

Concealment mechanism

N/A

Implementation

N/A

Assignment of interventions: Blinding

Who will be blinded

N/A

Procedure for unblinding if needed

N/A
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Plans for assessment and collection of outcomes
A PC-QoL tool [23] will be administered to eligible par-
ticipants (not attached here in for copyright reasons, but 
for tool provided). The PC-QoL tool [23] has eight ques-
tions rated on a Likert-scale, and administered using 
REDCap software. A researcher who is trained and 
skilled in REDCAP software will create, maintain and 
enter data onto the database for all sites.

Participants will have their unique medical record unit 
number attached to their data, so will be re-identifiable. 
The use of this unique identifier will also allow us to link 
multiple records for the same participant together, as it 
is anticipated that a small (but non-negligible) number of 
participants will have recurrent chronic wet cough and 
hence be likely to be captured on two or more occasions 
spanning different data collection periods. The database 
will be stored on a computer at a location requiring an 
access card swipe for access. The computer is accessed 
by a password lock. Participants’ information will only 
be used for the purposes of this research project and will 
only be disclosed with permission except where required 
by law.

It is anticipated that the results of this research project 
will be published and/or presented in a variety of fora. In 
any publication and/or presentation, information will be 
provided in such a way that a participant cannot be iden-
tified. Confidentiality will be maintained by removing all 
the identifiers and using the participant’s code number 
for data presentation.

The study team collecting data will be comprised of 
at least two individuals at each site, the First Nations 
research officer and clinician researcher. The clinician 
research lead, i.e., project coordinator, will monitor data 
collection and source documents during regular study 
meetings. Once a month, the project coordinator will 
verify the information that has been collected on the 
study database and monitor any missing data or errors in 
data entry. If regular errors in data entry or collection are 
noted, an action plan will be put in place.

All eligible participants will be included in the study. 
All researchers recruiting participants and collecting data 
will have a current Good Clinical Practice certification.

Plans to promote participant retention and complete 
follow‑up
Retention of participants for the 6–12-week follow-up 
phone call will be primarily achieved by ensuring the 
best contact number is provided by the parent at time of 
recruitment. In addition, if the parent does not answer 
the call, an SMS text will be sent to explain to the par-
ent what the call is about. Lastly, the phone used to text 
and call the patient is from a visible (unblocked) number. 

Parents have suggested these steps to improve family 
engagement with follow up phone calls.

Data management
Study data will predominantly come from two sources, (i) 
clinical care/medical records, and (ii) primary data col-
lection, the latter of which will be entered directly into 
the study database. The researcher will utilise a REDCap 
(https://​www.​proje​ct-​redcap.​org/) database. REDCap is a 
secure, web-based, electronic data capture platform. The 
instance of REDCap that will be used is hosted on Tel-
ethon Kids Institute servers (within Western Australia), 
which are encrypted, behind multiple firewalls, contain 
intrusion detection systems in place, and are periodically 
backed-up (offsite, still within Western Australia) in line 
with institute policy. This permission restricted, web-
based electronic data capture platform meets the recom-
mendations of the Australian Clinical Data Interchange 
Consortium.

We will follow a formalised data management plan that 
details all clinical data to be regularly (fortnightly, mini-
mum) entered on REDCap, with quality control reviews 
to be carried out monthly. A data audit will be completed 
by research staff to query missing entries. Unvalidated 
data will be excluded from analysis. Repeated data errors 
or omitted data will be investigated and resolved. The 
REDCap platform provides quality control functionality 
including data range and consistency checks. The use of 
REDCap ameliorates the risk of media obsolescence as 
data can be exported in a wide variety of formats.

Data entered into the REDCap database will be con-
sistent with and substantiated by the patient’s medical 
record and other original source documentation. Source 
documentation will be legible, complete and attribut-
able to an originator. The analysis of all collected data 
will be carried out by the study team. The study team 
directly collecting the data will be comprised of at least 
two individuals per site: the Aboriginal research officer 
and a second research officer. The project coordinator 
will monitor data collection and source documents dur-
ing regular study meetings.

Confidentiality
Participant identification will occur via daily audit of 
hospital admissions only accessed by a hospital respira-
tory clinician or paediatrician who would ordinarily have 
access to these data for clinical reasons, to protect patient 
confidentiality. The patient’s name and ward will be given 
to the research assistant who will visit the participant and 
provide information about the study. No data will be col-
lected on the participant without informed consent. If a 
participant refuses consent, no data will be collected with 

https://www.project-redcap.org/
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exception that there was an admission where study con-
sent was refused.

Once informed consent is obtained then standard data 
will be collected as per the protocol. Data will be col-
lected from the participants, discharge summaries and 
the hospitals admissions database (e.g., iSoft).

Any written materials will be securely stored in a 
locked office with authorised access by swipe card only, 
in compliance with the Telethon Kids Institute Research 
Data Confidentiality policy. The data will be stored for a 
minimum of 15 years as per the NHMRC Guidelines.

Plans for collection, laboratory evaluation and stor-
age of biological specimens for genetic or molecular 
analysis in this trial/future use

N/A

Statistical methods for primary and secondary outcomes
Data will be exported from REDCap and processed into 
the form of one record per participant per visit. Basic 
descriptive statistics will be used to describe and charac-
terise the data, including reporting means and standard 
deviations, medians and interquartile ranges, and counts 
and percentages, as appropriate.

The primary analysis for the study will be carried out 
using a mixed model framework. The primary outcome 
variable will be the absolute PC-QoL score; with the dif-
ference between the “nil-intervention” and the “post-
intervention” groups being the value of interest. This 
value will be estimated by the coefficient of a 2-level fixed 
term from the model that indicates the “nil-intervention” 
and “post-intervention” groups of the study; it is this 
coefficient (and the accompanying two-sided 95% confi-
dence interval) that will be reported as the main outcome 
of the study. This coefficient represents a ‘whole of pro-
gram’ effect (difference between the nil-intervention and 
post-intervention groups). The model, at a minimum, 
will include both a fixed and random term for study site 
(to control for both the within site clustering and within 
person clustering, as we anticipate a number of partici-
pants may present in multiple observation periods) and 
will include the covariates of calendar week (to control 
for time and seasonal effects), sex (to control for risk dif-
ferences by sex), and age (to control for risk differences 
by age). Adjusted analyses, such as that proposed, typi-
cally increases study power [28]. Model fit statistics and 
graphics will be examined. If a different model is deemed 
to provide a better fit than that described above, rationale 
to support this will be provided in the report.

Additional analysis of the primary outcome will be car-
ried out, including a minimally adjusted model (using 
the same framework as described above, but with no 

covariates in the model, only within site clustering) and 
a non-adjusted model (using Student’s t-test). Basic com-
parisons for second outcome measures will utilise Chi-
squared tests and Student’s t-tests (with comparison 
made between nil-intervention and health-information 
only data, health-information only and post-interven-
tion, and nil-intervention and post-intervention data). In 
line with the primary outcome analysis, a mixed model 
framework will be used to examine the effect of prognos-
tic factors of interest on binary (logistic) and count (Pois-
son) outcomes, where intervention-stage effects will be 
reported with 95% confidence intervals. A significance 
level of 0.05 will be used to determine statistical signifi-
cance, though the focus on the analysis and reporting will 
be on the effect size estimates and their associated confi-
dence intervals.

Interim analyses
Interim analysis will occur for auditing of clinician adher-
ence to the strategy. The audits will occur on 10 random 
discharges per month during a 6-month implementa-
tion period. The resultant summaries will be provided to 
HCPs at routine staff meetings (audit-and-feedback) to 
motivate ongoing change.

All other analysis will occur upon study completion. 
The decision to progress from the health information 
only control group to post-intervention group will be 
based on:

1.	 Meeting a minimum 12 PC-QoL tools per site or 
cluster of sites

2.	 The organizational functions being ready for strategy 
delivery.

Methods for additional analyses (e.g. subgroup analyses)
Sub-group analysis may be run on different patient sub-
groups, such as (i) very young children aged 0–3  years 
without neurological involvement; (ii) children born pre-
term; and (iii) children with neurological conditions, to 
explore risks of ongoing symptoms.

Methods in analysis to handle protocol non‑adherence 
and any statistical methods to handle missing data
A data audit will be completed by research staff to query 
missing entries. Unvalidated data will be excluded from 
analyses. Repeated data errors or omitted data will be 
investigated and resolved. Once a month, the project 
coordinator will verify the information that has been 
collected on the study database and monitor any miss-
ing data or errors in data entry. If regular errors in data 
entry or collection are noted, an action plan will be put 
in place.
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Plans to give access to the full protocol, participant 
level‑data and statistical code
The protocol will be published and made available on 
request. The participant-level dataset will not be made 
public but will be available for non-public disclosure, if 
requested.

Oversight and monitoring
Composition of the coordinating centre and governance 
structure
Steering Committee  The ACE Study Steering Commit-
tee will assume overall responsibility for the ACE study 
design and implementation. It will be comprised of the 
CPI, Clinical Lead, Collaborators, invited Site Principal 
Investigators (PIs), representatives of the ACE study com-
munity reference group, and invited representatives of key 
stakeholders. Steering Committee scope and membership 
are defined in The ACE Study Steering Committee Terms 
of Reference.

Executive Committee  The ACE Study Executive Com-
mittee will be comprised of key project members who will 
meet regularly to oversee the day-to-day management 
of ACE. It will be answerable to the Steering Committee 
but may make decisions on minor issues without requir-
ing prior approval from the Steering Committee. It will 
ensure decisions made by the Steering Committee are 
communicated to, and implemented by, the Operations 
Group.

Operations group  The ACE Operations Group will com-
prise ACE project staff who will oversee study procedures, 
documentation and provide administrative support to the 
various governance groups. It will comprise the CPI, Clin-
ical Lead, Project Manager, and other project staff. The 
ACE Operations group will be responsible for operation-
alising decisions of the Steering Committee.

Consumer reference group  Representatives from the Tel-
ethon Kids BREATH consumer reference group (CRG) 
will be invited to sit on the ACE Steering Committee. 
The CRG is made up of parents or other family members 
whose First Nations child/children have lived experience 
of chronic respiratory disease. Details of the reference 
group are found at the following site: https://​www.​telet​
honki​ds.​org.​au/​our-​resea​rch/​chron​ic-​and-​severe-​disea​
ses/​respi​ratory-​health/​BREATH/​breath-​consu​mer-​refer​
ence-​group-​of-​wa/

CRG members will have ongoing involvement in the 
design and implementation of the study. The CRG will be 
coordinated by the Operations Group.

Composition of the data monitoring committee, its 
role and reporting structure

N/A

Adverse event reporting and harms

N/A

Frequency and plans for auditing trial conduct

N/A

Plans for communicating important protocol amendments 
to relevant parties (e.g., trial participants, ethical 
committees)
All protocol amendments must be documented in writing 
and submitted to all relevant ethics committees. The two 
primary committees are the Western Australian Aborigi-
nal Health Ethics Committee and the Child and Adoles-
cent Health Service Ethics Committee. As the University 
of Queensland Human Research Committee is part of the 
National Mutual agreement, all approved ethics docu-
ments will be submitted to the Queensland committee 
for endorsement. No changes will occur until amend-
ments are approved by all relevant ethics committees.

All protocol deviations will be documented with speci-
fied reason. Any data, action taken, and consequences in 
patients and in the study will be documented. All docu-
mentation related to deviation will be stored in the inves-
tigator file.

Dissemination plans
It is anticipated that the results of this research project 
will be published and/or presented in a variety of fora 
(i.e., presented at relevant medical congresses and pub-
lished in peer reviewed journals). In any publication and/
or presentation, information will be provided in such a 
way that participants cannot be identified. Confidenti-
ality will be maintained by removing all identifiers and 
using participant codes for data presentation.

A two-page English plain summary (and First Nations 
languages as required) report will be disseminated to 
participating families at the conclusion of the study. The 
report will also be disseminated to the consumer refer-
ence groups, other AMSs who are in collaborations with 
the researchers (Kimberley Aboriginal Medical Service 
and Broome Aboriginal Medical Service) and the broader 
public in relevant communities. The researchers have a 
strong track record of communicating with all partners in 
their existing research projects with Aboriginal commu-
nities in the Kimberley. We have provided regular email 
updates, feedback to ethics committees in bi-annual 

https://www.telethonkids.org.au/our-research/chronic-and-severe-diseases/respiratory-health/BREATH/breath-consumer-reference-group-of-wa/
https://www.telethonkids.org.au/our-research/chronic-and-severe-diseases/respiratory-health/BREATH/breath-consumer-reference-group-of-wa/
https://www.telethonkids.org.au/our-research/chronic-and-severe-diseases/respiratory-health/BREATH/breath-consumer-reference-group-of-wa/
https://www.telethonkids.org.au/our-research/chronic-and-severe-diseases/respiratory-health/BREATH/breath-consumer-reference-group-of-wa/
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reports, and meetings to disseminate information and 
seek feedback over the course of the project.

Discussion
First Nations children hospitalised with ALRIs are par-
ticularly vulnerable to developing bronchiectasis. In 
Australia, studies have shown up to 19% of First Nations 
children have bronchiectasis within 24-months post-hos-
pitalisation for pneumonia or bronchiolitis. The devel-
opment of bronchiectasis can likely be prevented with 
effective, timely, and culturally secure treatment in many 
of these children. If children are screened for persistent 
wet cough one-month post-hospitalisation, and managed 
optimally if symptoms are present, then bronchiectasis 
can often be prevented. Yet, currently, there is no formal 
follow-up strategy for First Nations children hospitalised 
with ALRIs. This project addresses this gap and aims 
to improve the post-hospitalisation medical follow-up 
of First Nations children hospitalised with ALRIs that 
would thus lead to improved lung health.

Rationale for our chosen approach
The implementation of evidence-informed interventions 
among First Nations populations has had limited success 
in the past. The underlying reasons include lack of part-
nered research with First Nations stakeholders, research 
approaches that are not culturally secure, and a focus on 
communities and health systems as separate. Our study 
uses a First Nations led approach that considers the com-
munity (families) and health systems, (i.e., the hospital 
and primary care centres) simultaneously [29].

Our project will employ mixed methods (qualita-
tive and quantitative pre-post study) using Participa-
tory Action Research (PAR) and implementation science 
approaches. The Consolidated Framework for Implemen-
tation Research (CFIR) [18] has been selected as the the-
oretical framework to identify barriers and facilitators (a 
determinant framework). The CFIR facilitates the iden-
tification of implementation barriers that can be miti-
gated to better navigate the individual and organisational 
changes required to promote successful implementation 
[30]. Within First Nations contexts, ensuring positive 
clinical practice change and patient attendance at medi-
cal follow-up is more likely to be effective if strategies are 
tailored to identified barriers and facilitators experienced 
by service providers and consumers [31]. In essence, 
effective implementation requires a First Nations-led 
PAR approach. A PAR approach ensures First Nations 
perspectives inform changes to optimise existing bio-
medical paradigms [32].

The study’s pseudorandomized stepped wedge, pre-
post intervention design is appropriate because a ran-
domised controlled trial design is not feasible in this 

First Nations context, where all stakeholders at both the 
clinical and community level see the need for changes 
to address the current gap in services. Further, the com-
mencement of the study, and timing of the intervention 
will vary significantly between study sites/clusters due 
to the considerable amount of hurdles that has to be 
overcome at each study site before the study can com-
mence, including challenges with accessing remote towns 
and communities where access can be impossible for 
extended periods due to flooding, COVID related restric-
tions to entry by non-essential workers imposed by gov-
ernment, local Aboriginal lore-time that varies from year 
to year, and can be imposed at short notice.

The stepwise analysis of change (e.g. clinician giving 
parent health information → discharge process promot-
ing follow-up → parent help seeking at 1-month → qual-
ity of medical management → health related quality of 
life) resulting from the implementation process will, 
however, provide strong evidence of efficacy of the inter-
vention. Multi-site replication may further strengthen 
study findings. Careful measurement of implementation 
outcomes will allow analysis of the relative efficacy of the 
intervention at different study sites.

A single-site study with a similar design was imple-
mented successfully in a previous study [13]. The strategy 
implemented in the present study was co-designed with 
First Nations consumers and their primary care health 
services following extensive investigation of the barriers 
to recognising chronic wet cough among families and 
primary care clinicians in managing these symptoms 
according to clinical guidelines [13].

Trial status
Approved by the Western Australian Aboriginal Health 
Ethics Committee on 4.06.2019 and by the Child 
and Adolescent Health Service Ethics Committee on 
28.08.2019. Recruitment has not commenced.
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