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Abstract 

Aim 

Bronchiolitis is the most common reason infants are hospitalised in the developed world. 

International clinical guidelines recommend supportive care (respiratory and hydration), and 

do not recommend use of salbutamol, antibiotics, glucocorticoids, adrenaline or ordering chest 

radiographs. Despite evidence that these five therapies and management processes have no 

benefit, variation in clinical practice occurs with infants receiving non-evidence-based and 

potentially harmful care. The purpose of this implementation research was to create and assess 

the effectiveness of bronchiolitis interventions at de-implementing these five guideline 

recommendations thereby improving treatment of infants with bronchiolitis. A mixed-methods 

approach was used, incorporating a cluster randomised controlled trial (RCT). 

 

Methods 

Influencing factors (barriers and enablers) to variation in bronchiolitis management were 

identified through qualitative clinician (nurse and doctor) interviews. Bronchiolitis 

interventions were developed addressing these factors guided by theory of behaviour change. 

Interventions were evaluated through a cluster RCT involving 26 hospitals in New Zealand and 

Australia. Primary outcome was compliance during the first 24 hours of care with no use of 

salbutamol, antibiotics, glucocorticoids and adrenaline or chest radiograph request. A process 

evaluation was undertaken determining whether interventions were delivered with fidelity (as 

planned) and were acceptable to clinicians delivering them. Clinician surveys (baseline and 

post-intervention) assessed change in influencing factors. 

 

Results 

Interviews identified key factors influencing variation in bronchiolitis management. Targeted 

theory-informed bronchiolitis interventions addressing these factors versus passive 

dissemination of a guideline were evaluated in a cluster RCT. Compliance with the five 

guideline recommendations showed a 14.1% difference favouring intervention hospitals in the 

cluster RCT. Process evaluation showed bronchiolitis interventions were delivered as intended 

and were well received. Clinician survey results showed the interventions were successful in 

addressing influencing factors. 
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Conclusions 

A stepped, theory- and evidence-informed approach can be used to improve the evidence-based 

care of infants with bronchiolitis during the first 24 hours of hospital-based care. Use of the 

bronchiolitis interventions in other hospital settings could potentially result in improvement in 

the ongoing hospital care of infants with bronchiolitis. De-implementing low-value and 

potentially harmful therapies is a strategy likely to benefit patients, families, and the healthcare 

system. 
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Chapter 1 Introduction of thesis contents 

Bronchiolitis is a frequent acute paediatric presentation, and is the leading cause of 

hospitalisations in infants less than one year of age in the developed world.1,2 Management is 

well defined with all international guidelines recommending supportive care (hydration and 

respiratory), and not recommending the routine use of salbutamol, antibiotics, glucocorticoids 

and adrenaline, nor the requesting of chest radiographs (CXR).3-10 Despite these consistent 

recommendations, significant variation in practice occurs with infants not infrequently 

receiving therapies and management of no benefit and potential harm.11 Despite attempts to 

improve the evidence-based management of infants with bronchiolitis, the reason for ongoing 

variation in practice is unknown. 

 

Improving healthcare requires both increase in the quality of care received, and decrease in 

exposure to low-value, non-evidence-based and potentially harmful therapies. Changing 

clinicians’ practice is challenging and simply providing evidence from clinical research or 

clinical guidelines is insufficient to change practice with more active strategies required.12-14 

In an attempt to improve the evidence-practice gap, the field of knowledge translation and 

implementation science has developed to promote the systematic uptake of proven research 

into practice, with the aim of improving health outcomes and delivery of care.15 

 

The field of de-implementation aims to reduce or stop the use of a practice by health 

practitioners and systems. Despite de-implementation being seen as important, limited 

guidance is available on the optimal way of achieving this with few studies focusing on how 

best to reduce or stop the use of low-value, non-evidence-based and potentially harmful 

practices. Raising the profile of this field of research is viewed as important.16 

 

Further efforts are required to decrease the variation in practice seen in the care of infants with 

bronchiolitis.17 Increasingly, evidence suggests that using a stepped, theory-informed process 

is more likely to be effective.18 This involves understanding the influencing factors (barriers 

and enablers) to the evidence-based care being targeted, then selecting behaviour change 

techniques most likely to influence these factors which are used in the intervention.19 

Evaluation of the effectiveness of interventions at changing clinical practice is required, as well 

as evaluating if the chosen mechanisms of action was correct for influencing the specific 
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barriers and enablers for the health condition of interest, in this case bronchiolitis. The 

contemporary published literature indicates that using a stepped process as described is more 

likely to succeed in improving the management of infants with bronchiolitis, while also 

advancing implementation knowledge in understanding how and why interventions are or are 

not successful. 

 

This thesis presents a programme of research with the purpose of improving the management 

of infants with bronchiolitis. 

1.1 Research aims 

The aims of the thesis are to: 

1. Understand the factors (barriers and enablers) influencing evidence-based bronchiolitis 

management; 

2. Develop bronchiolitis interventions addressing barriers and enablers using a stepped, 

theory and evidence-informed approach; 

3. Evaluate the effectiveness of the bronchiolitis interventions in a cluster randomised 

controlled trial (RCT) in New Zealand and Australia; 

4. Determine whether the bronchiolitis interventions were delivered as planned and were 

acceptable to clinicians; 

5. Determine if the mechanisms of action used changed influencing factors. 

 

These aims will be met by undertaking: 

• A qualitative study using the Theoretical Domains Framework (TDF) to determine 

factors influencing bronchiolitis management in New Zealand and Australian 

emergency department (ED) and paediatric inpatient unit clinicians; 

• The development of targeted bronchiolitis interventions using behaviour change 

techniques and evidence most likely to influence barriers and enablers to evidence-

based bronchiolitis management and evidence of effectiveness of interventions; 

• A cluster RCT in 26 New Zealand and Australian hospitals comparing the targeted 

bronchiolitis interventions versus passive dissemination of a bronchiolitis clinical 

guideline; 

• A mixed-methods process evaluation of the cluster RCT evaluating the fidelity of 

bronchiolitis intervention delivery, and acceptability to clinicians; 
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• A baseline and post-intervention survey of clinicians at intervention and control 

hospitals, to evaluate whether the mechanisms of action chosen addressed and changed 

influencing factors. 

1.2 Overview of thesis 

This thesis consists of 10 chapters as follows: 

• Chapter 1 – provides an introduction to the thesis. 

• Chapter 2 – provides a literature review of bronchiolitis. 

• Chapter 3 – provides a literature review of knowledge translation and implementation 

science. 

• Chapter 4 – details the protocol for the knowledge translation bronchiolitis study. 

• Chapter 5 – describes the qualitative study undertaken using the TDF to understand 

factors influencing management of infants with bronchiolitis. 

• Chapter 6 – describes the development of targeted bronchiolitis interventions for use 

and evaluation in the cluster RCT. 

• Chapter 7 – details the results of the cluster RCT aiming to evaluate the effectiveness 

of the bronchiolitis interventions. 

• Chapter 8 – details the results of the mixed-methods process evaluation of the cluster 

RCT to assess fidelity and acceptability of the bronchiolitis interventions. 

• Chapter 9 – presents the results of clinician surveys undertaken to evaluate change in 

factors influencing bronchiolitis management. 

• Chapter 10 – summarises the key findings of the research, strengths and limitations, 

discusses the clinical implications of this work, and outlines areas for future research. 

The manuscripts included in Chapters 4-9 are presented as published. All pages, tables, figures 

and references are numbered consecutively throughout the thesis for continuity. 

 

Thesis appendices provide supporting documents including a publication relevant to this 

research (of which I was not first author), evidence of ethical committee approvals, tables and 

figures from published supplementary materials, and a published reply to a Letter to the Editor.  
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Chapter 2 Bronchiolitis literature review 

2.1 Preamble 

The purpose of this chapter is to review bronchiolitis, the condition seen most frequently in 

acute paediatrics. This will include defining what bronchiolitis is, how it is diagnosed and 

managed, as well as reviewing investigations and therapeutics. Epidemiology, microbiology, 

risk factors, long term effects and variation in practice will be discussed. 

2.2 Introduction 

Bronchiolitis is an acute viral infection of the lower respiratory tract affecting infants and 

young children. It is the most common reason for children less than one year of age to be 

admitted to hospital in the developed world.1,2 Bronchiolitis is an illness that affects all children 

in all countries, including Aotearoa / New Zealand. Infants with bronchiolitis present to a range 

of healthcare services including primary care, small rural hospitals as well as tertiary paediatric 

hospitals.20-22 Bronchiolitis poses one of the most significant health burdens for infants 

globally.23 

 

In the hospital setting, an infant’s journey with bronchiolitis spans the entire hospital system, 

from the ED, short stay or observation unit to paediatric inpatient wards and intensive care 

units (ICU). As it is the condition seen most frequently in acute paediatrics, managing 

bronchiolitis well is an important component of quality health care delivery. International 

bronchiolitis guidelines all agree that supportive management, namely hydration and 

respiratory support, is the mainstay of treatment of infants with bronchiolitis (Table 2.1).3-10 

There is high quality evidence of no benefit from investigations such as CXR, or therapies 

including salbutamol, antibiotics, glucocorticoids and adrenaline. Despite this, there is 

significant variation globally in bronchiolitis management with many infants receiving low-

value, unnecessary and potentially harmful investigations or therapies during healthcare 

encounters. Despite repeated attempts to improve the evidence-based management of 

bronchiolitis, significant ongoing variation in practice is observed.11 

2.3 Definition 

Infants and young children with bronchiolitis typically present with a history of upper 

respiratory tract infection symptoms, followed by clinical signs of lower respiratory tract 
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infection.1 Inflammation of the bronchioles results in symptoms and signs of respiratory 

distress. The definition of bronchiolitis has historically lacked consistency with ongoing 

discovery that bronchiolitis is not a homogenous condition, rather considerable heterogeneity 

exists between  phenotypes within the condition.24 Variability is evident in illness severity 

which ranges from mild to severe; in the range of risk factors relevant to different populations 

spanning environmental factors, chronological age and ethnicity; and in duration of symptoms 

and time to full recovery. 

 

Global variation in illness definition is also apparent. In North America, bronchiolitis is usually 

diagnosed in children less than 24 months of age and often only applied to the first episode of 

the clinical presentation.7,25 While in the United Kingdom (UK), New Zealand and Australia, 

bronchiolitis is usually diagnosed in infants up to 12 months of age regardless of how many 

previous episodes the infant has had, with the diagnosis of viral induced wheeze typically used 

for those children older than 12 months of age.6 This variation in the definition of bronchiolitis 

poses challenges when comparing trials and bronchiolitis clinical practice guidelines where 

different terms are used to describe the same clinical diagnosis.26-28 
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Table 2.1 International bronchiolitis clinical practice guidelines 

 

 

New Zealand 

and Australia, 

20166 

NICE (UK), 

20215 

 

AAP (US), 20147 

 

CPS (Canada), 

20144 

Italy, 20143 France, 20139 Spain, 201010 SIGN 

(Scotland), 20068 

Target population Infants <12 

months of age 

(may be used in 

those 12-24 

months) 

Children with 

bronchiolitis 

Children from 1-

23 months 

Generally health 

children ≤2 years 

Infants and 

children <12 

months of age 

Infants <12 

months of age  

Children <24 

months of age 

Infants <12 

months of age 

Diagnostic testing         
Chest radiograph Not recommended Not routinely 

recommended; 

consider when 
intensive care 

proposed 

Not routinely 

recommended; 

consider in severe 
disease requiring 

ICU care or signs of 

airway complication 

(e.g., 

pneumothorax) 

Not routinely 

recommended; 

consider when 
diagnosis is unclear, 

rate of improvement 

not as expected, or 

disease severity 

indicates other 
diagnoses  

Not routinely 

recommended 

Not routinely 

recommended; 

consider if 
asymmetrical breath 

sounds are heard, 

diagnostic 

uncertainty, cardiac 

disease, chronic 
lung disease, and 

immunodeficiency 

Not routinely 

recommended; 

consider if 
diagnostic 

uncertainty, atypical 

presentation, severe 

disease, or 

progressive disease 
course 

Not routinely 

recommended; 

consider with 
diagnostic 

uncertainty or 

atypical disease 

course 

Full blood count  Have no role in 

management 

Not routinely 

recommended 

Not recommended Not recommended Not routinely 

recommended 

Obtain if 

undergoing septic 

work-up 

Not recommended Not recommended 

Blood culture  Have no role in 

management 

Not routinely 

recommended 

No mention Not routinely 

recommended 

Not routinely 

recommended 

Not routinely 

recommended; 

recommended for 

infants <1 month as 

part of full septic 
work-up; not 

needed for infants 

1-3 months unless 

signs of severe 
sepsis 

Not routinely 

recommended 

Not routinely 

recommended 

Blood gas No mention Not recommended; 

only If concern for 

severe worsening 

respiratory distress 
or impending 

respiratory failure 

No mention Not routinely 

recommended; only 

if concern for 

respiratory failure 

Not routinely 

recommended 

No mention Not routinely 

recommended; 

might be useful for 

severe distress or 
impending 

respiratory failure 

Not routinely 

recommended; 

consider in severe 

distress or 
impending 

respiratory failure 
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Virological testing 

(nasopharyngeal 

swab or aspirate) 

No role in 

management of 
individual patients 

No mention Not routinely 

recommended 

Not routinely 

recommended 

RSV antigen 

recommended in 
hospital setting for 

cohorting and 

potentially 

decreasing 

antibiotic use 

Not routinely 

recommended 

Not routinely 

recommended; RSV 
testing might assist 

with cohorting 

Rapid RSV testing 

recommended for 
admitted infants to 

guide cohorting 

Urine microscopy or 

culture 

May be considered 

if temperature >38 

Celsius in an infant 

<2 months of age 

with bronchiolitis 

No mention Not recommended Not routinely 

recommended 

No mention No mention Routine urine test 

not indicated; UTI 

must be considered 

in patients <3 

months with 
bronchiolitis and 

fever 

Routine urine 

testing not 

indicated; consider 

in febrile infants 

<60 days old 

Treatments         

Beta 2 agonists Not recommended 

(including those 

with a personal or 

family history of 

atopy) 

Not recommended Not recommended Not recommended Not routinely 

recommended; 

carefully monitored 

trial might be 

appropriate 

Not recommended 

in first episode of 

wheezing; consider 

trial in child with 

recurrent wheeze 
depending on atopic 

history, case 

history, and clinical 

features 

Not routinely 

recommended; if 

used, must undergo 

carefully monitored 

trial 

Not recommended 

Corticosteroids Not recommended  Not recommended Not recommended Not recommended Not recommended Not recommended Not recommended Not recommended 

Adrenaline Not recommended 

except in peri-arrest 

or arrest situation 

Not recommended Not recommended Not recommended; 

carefully monitored 

trial might be 

appropriate 

Not recommended Not routinely 

recommended 

Not recommended  Not recommended 

Hypertonic saline Do not administer 
nebulised 

hypertonic saline 

Not recommended Not recommended 
in ED; weak 

recommendation for 

inpatients with 

average LOS >72 
hours 

Not recommended 
in ED or outpatient 

setting; might be 

beneficial in 

inpatients with long 
LOS 

Recommended Recommended for 
inpatients who are 

moderate to severe 

Recommended for 
inpatients 

No mention 

Antibiotics Not recommended 

(including 

azithromycin) 

Not recommended Not recommended 

unless concomitant 

bacterial infection, 

or a strong 
suspicion of one. 

Not recommended 

unless clear and 

documented 

evidence of 
secondary bacterial 

infection 

Not recommended 

unless clear and 

documented 

evidence of 
secondary bacterial 

infection 

Not recommended; 

consider with signs 

of secondary 

bacterial infection 
or severe difficulty 

with ventilation 

 

 

Not recommended 

unless clear 

bacterial infection 

Not recommended 

Antivirals Are not indicated No mention  No mention Not recommended Not recommended No mention Not recommended; 
might be a role for 

ribavirin in severely 

immune-

Not recommended 
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compromised 

patients 

Suctioning Not routinely 

recommended.  

Superficial nasal 

suction may be 

considered in those 
with moderate 

disease to assist 

feeding. 

Nasal saline drops 

may be considered 
at the time of 

feeding. 

Do not routinely 

perform; consider 

upper airway 

suctioning in those 

with respiratory 
distress or feeding 

difficulties due to 

upper airway 

secretions; use if 

apnoea present 

Insufficient data; 

routine use of deep 

suctioning might 

not be beneficial 

Superficial nasal 

suctioning at 

frequent intervals; 

avoid deep 

suctioning and long 
intervals between 

suctioning 

Superficial 

suctioning 

recommended; deep 

suctioning not 

recommended 

Superficial nasal 

suctioning 

recommended if 

nasal congestion 

Superficial nasal 

suctioning 

recommended 

before feeding, 

sleeping and 
assessment 

Use nasal suction to 

clear secretions if 

respiratory distress 

due to blockage 

Chest physiotherapy Not indicated Not routinely 

recommended 

unless relevant 
comorbidities 

present (e.g. spinal 

muscular atrophy, 

severe 

tracheomalacia) 

Not recommended Not recommended Not recommended Not recommended 

unless relevant 

comorbidities (e.g. 
muscular dystrophy 

or cystic fibrosis), 

or profound 

difficulty 

ventilating 

Not recommended Not recommended 

in infants not 

admitted to ICU 

Supplemental 

oxygen 

Use when oxygen 

saturations are 

persistently <92% 

 

Use if oxygen 

saturation is 

persistently <92% 

Not recommended 

if oxyhaemoglobin 

>90% without 

acidosis 

Use if 

oxyhaemoglobin 

saturation <90% to 

maintain saturations 

≥90% 

Use if oxygen 

saturation is 

persistently <90-

92% 

Use if oxygen 

saturation is <92% 

or <95% and if 

signs of severe 

respiratory distress 

Use if severe 

respiratory distress 

or oxygen <92% 

Use if oxygen 

saturation ≤92% or 

severe respiratory 

distress 

Heated humidified 

high flow oxygen/air 

via nasal cannulae 

Can be considered 

in the presence of 

hypoxia (oxygen 

saturation <92%) 

and moderate to 
severe recessions. 

It’s use without 

hypoxia should be 

limited to the RCT 
setting only. 

 

 

The use of this is 

becoming 

widespread without 

demonstration of 

additional efficacy. 
A multicentre RCT 

would be of benefit, 

and weaning 

strategies. 

Future research 

required 

Insufficient 

evidence to 

recommend 

No recommendation 

– studies currently 

ongoing assessing 

efficacy 

 No mention No mention 

CPAP May be considered 

in severe 
bronchiolitis 

Consider CPAP in 

children with 
bronchiolitis who 

have impending 

respiratory failure 

No mention No mention For respiratory 

failure  

 Use with severe 

respiratory 
difficulties, 

hypercapnia or 

recurrent apnoea 

Discuss with 

paediatric ICU and 
consider in infants 

with severe 

respiratory distress 

or apnoeas 

Monitoring / pulse 

oximetry 

Observations as per 
local hospital 

guidelines and 

Intermittent pulse 
oximetry 

monitoring 

Not recommended 
if supplemental 

oxygen is not 

Not recommended 
unless high-risk 

patients in acute 

No mention No mention Intermittent pulse 
oximetry; no clear 

recommendation for 

Intermittent pulse 
oximetry should be 

performed on every 
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Early Warning 

Tools. 
 

Continuous 

oximetry should not 

be routinely used to 

dictate medical 
management unless 

disease is severe. 

recommended to be 

measured and 
monitored at all 

secondary care 

centres and primary 

care centres if 

available 

required, or if 

oxyhaemoglobin 
saturation >90% 

phase of disease; 

intermittent checks 
appropriate 

continuous 

monitoring 

child who presents 

to hospital 

Hydration / nutrition When non-oral 

hydration is 

required either IV 
or NG hydration are 

appropriate. 

 

If IV fluid is used it 

should be isotonic 
(0.9% sodium 

chloride with 

similar). 

 

The ideal volume of 
IV or NG fluids 

required to maintain 

hydration remains 

unknown: between 

60% to 100% of 
maintenance fluid is 

an appropriate 

volume to initiate. 

NG or orogastric 

fluids first in infants 

who cannot 
maintain oral 

hydration; isotonic 

IV fluids in those 

who cannot tolerate 

NG or orogastric, or 
impending 

respiratory failure 

NG or IV fluids for 

infants who cannot 

maintain hydration 

NG or IV fluids for 

infants who cannot 

maintain hydration 
 

NG or IV fluids for 

infants who cannot 

maintain hydration 

NG of IV fluids for 

infants who cannot 

maintain hydration; 
consider restricting 

fluid intake to 66% 

of normal 

maintenance in 

severe bronchiolitis 
for risk of SiADH 

NG or IV fluids for 

infants who cannot 

maintain hydration 

Consider NG 

hydration (over IV) 

if difficulty 
maintain hydration 

AAP - American Academy of Pediatrics 

CPAP - Continuous positive airway pressure 
CPS - Canadian Paediatric Society 

ED - Emergency department 

ICU - Intensive care unit 

IM – Intramuscular 

IV - Intravenous 

LOS - Length of stay 
NG - Nasogastric 

NICE - National Institute of Health and Care Excellence 

RCT - Randomised controlled trial 

RSV - Respiratory Syncytial Virus 

SIADH - Syndrome of inappropriate antidiuretic hormone excretion 

SIGN - Scottish Intercollegiate Guidelines 
UK - United Kingdom 

US - United States 

UTI - Urinary tract infection 
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2.4 Historical perspective 

Bronchiolitis was first described in 1899 by researchers at the University of Minnesota, with 

Dr Wilhelm Lange fully describing the disease in 1901.29 In 1940, Engel and Newns described 

“catarrhal and mural bronchiolitis” – the former involving the mucous membranes alone, the 

latter and most frequently seen where the bronchiole is involved as a result of infection causing 

bronchiole inflammation: simple, proliferative and destructive.30 

 

In 1941, a breakthrough paper by Hubble and Osborn in the British Medical Journal, described 

acute bronchiolitis as a discrete condition characterised by acute respiratory distress with 

obstructive dyspnoea, specifically affecting young children.31 The authors detailed the 

“catarrhal epidemic” of January to March 1940 with most patients escaping with an acute 

pharyngitis, but many progressing to involvement of the larynx, trachea, bronchi, bronchioles, 

and alveoli. This resulted in dyspnoea and hypoxia which was more obvious in infants and 

young children, and was noted to be a “first-class medical emergency” in these patients. In the 

80 years following this description, the clinical course of bronchiolitis has changed little with 

no effective evidence-based treatments, although advances in both respiratory and hydration 

supportive care have occurred. 

2.5 Microbiology 

Many viruses are associated with bronchiolitis. Respiratory syncytial virus (RSV) is the most 

commonly detected virus in bronchiolitis (60-80%) presentations worldwide.26 Symptomatic 

RSV infections have a peak incidence seen in the first year of life.32 Due to the highly 

contagious nature of RSV, around 70% of infants will contract it within the first year of life, 

and almost all children by the age of two years.33 Two strains of RSV (RSV-A and RSV-B) 

have been identified, with RSV-A possibly being associated with greater bronchiolitis 

morbidity.34 Despite RSV being identified over 60 years ago, there remains no vaccine or 

treatment which has been found to be effective in preventing or treating disease caused by this 

virus. 

 

Other viruses associated with bronchiolitis include human metapneumovirus (1.7-16.8%), 

adenovirus (1-9%), rhinovirus (8-29%), influenza virus (0.5-5%) and parainfluenza (2.6-6%).26 

Co-infections with RSV and other respiratory viruses (predominantly just one other) have been 
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reported in up to 50% of hospitalised children, most commonly being rhinovirus and human 

bocavirus.35 Some studies report co-infections resulting in greater severity of illness and length 

of stay,36-38 with others finding an inverse relationship between number of viruses and need for 

respiratory support and length of stay.39 

 

Among infants, the coronavirus disease 2019 (COVID-19) pandemic, first identified in 

December 2019 in China, caused by severe acute respiratory syndrome coronavirus-2 (SARS-

CoV-2) has shown lower morbidity and mortality compared with illnesses caused by RSV.40 

This burden of disease may change as the pandemic continues to unfold, and new variants of 

the COVID-19 strain evolve. Data from some countries are suggesting the more recent Delta 

(B.1.617.2) strain of SARS-CoV-2 is infecting more children and is possibly associated with 

higher hospitalisations than earlier strains of SARS-CoV-2, and the burden of disease from 

SARS-CoV-2 infection in young infants may vary over time.41 Regardless, currently SARS-

CoV-2 infection does not appear to be a major determinant of clinical bronchiolitis 

presentations. 

 

Bronchiolitis hospital presentations and admissions declined significantly over time periods 

during the COVID-19 pandemic, influenced by lockdowns and robust public health messages 

on reducing viral spread. Since relaxation of these measures, surges in off-season RSV were 

experienced in some Australian states.42 New Zealand experienced a significant RSV outbreak 

during the winter of 2021 with 969 RSV cases reported in just five weeks, compared with an 

annual winter average (measured over 22 weeks) of 1,743 (based on 2015-2019) data.43 It is 

hypothesised that the lack of RSV in 2020 resulted in a cohort of children from 2020, plus a 

cohort of infants from 2021 being exposed to RSV for the first time in 2021 leading to 

significantly higher rates of disease, a situation termed an “immunity debt.”44 

2.6 Epidemiology 

In temperate climates, bronchiolitis is a seasonal illness, most frequently seen during the winter 

months in temperate climates,45 with the northern and southern hemispheres experiencing a 

typical “bronchiolitis season” of three to five months during their respective winter months.46 

Less seasonal variability is seen in more tropical climates.47 In the southern hemisphere, the 

season typically begins around May, peaks in August and ends in November, although 

bronchiolitis is seen in smaller numbers of infants at other times of the year. This seasonal 
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pattern remains consistent year-on-year within countries, with variation in the peak and 

duration occurring between years.48 

 

RSV follows a similar seasonal pattern globally.46 Many countries now monitor cases of RSV 

to build an epidemiological picture of patterns of prevalence.49 Estimates suggest that around 

33.1 million new cases annually of lower respiratory tract infection due to RSV occur globally 

in children less than four years old.50 Of these new cases, around 30 million occur in lower-

and middle-income countries, with one-third of these (10 million) occurring in infants less than 

one year of age. In comparison an estimated 2.8 million new cases occur in high-income 

countries. Globally, approximately 200,000 children die annually due to RSV infection, with 

the deaths predominantly seen in low-income countries.50 

 

Annual RSV hospital admissions in the first six months of life are estimated at 1.4 million, 

with around 27,300 in-hospital deaths in this group.51 In developed countries, bronchiolitis is 

the leading cause of hospital admission in children less than one year of age, accounting for an 

estimated 100,000 admissions annually. These data present a substantial economic burden on 

healthcare services with costs associated with acute lower respiratory infection 

hospitalisations. Estimated hospitalisation costs for lower-middle-income countries range from 

United States (US) US$243 to US$559 per episode at secondary and tertiary care facilities 

respectively, and high-income countries range from US$2,804 to US$7,037 at secondary and 

tertiary care facilities respectively.52 The average length of stay for uncomplicated RSV lower 

respiratory infection being around two to three days.20,53 

 

Globally trends in bronchiolitis hospital admission rates vary. The US reports declining 

admission numbers from 2000 to 2010 with ED visits and need for mechanical ventilation 

increasing.54 This is in contrast to data from New Zealand from 2000 to 2017, showing 

hospitalisation rates increasing by nearly half.55 Although the majority of healthy infants have 

a relatively uncomplicated course of illness with bronchiolitis, severe disease does occur. 

Combined New Zealand and Australian bronchiolitis ICU admission rates for children less than 

24 months old with bronchiolitis for the period 2002 to 2014 reported a doubling in admissions 

from 58.5 admissions/100,000 population in 2002, to 125.3 in 2014, and a resulting increase in 

proportion of paediatric ICU cases due to bronchiolitis from 19.5% to 30.7% over the same 

period. Direct care costs related to severe bronchiolitis in New Zealand and Australia are 

estimated at US$30m, and account for over 25% of non-elective ICU admissions in infants.56 
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In high resource settings bronchiolitis is a disease associated with high morbidity, and low 

mortality. Death from bronchiolitis is rare and ranges from 2.9 (UK) to 5.3 (US) deaths/100,000 

infants less than one year of age. 

 

New Zealand has considerable burden of disease with 74.8 admissions in the first year of 

life/1,000 live births. Māori (relative risk (RR) 3.0), Pacific (RR 4.3), and those living in the 

most deprived quintile of neighbourhoods (RR 4.7) are population groups most at risk.55,57 

 

Despite most infants being cared for at home throughout their bronchiolitis illness, New 

Zealand data show that of those infants who present to hospital, around two-thirds are seen and 

discharged from ED with the remaining one-third requiring hospital admission,58 with younger 

infants being more likely to require overnight hospitalisation.59 Māori and Pacific infants have 

higher ED-only visits and hospitalisations compared with New Zealand European infants, with 

infants living in households in more deprived neighbourhoods having significantly higher ED-

only rates than those infants living in households in less deprived neighbourhoods.58 

Hospitalisation is the primary determinant of direct healthcare expenditure for bronchiolitis, 

however, there are substantial indirect medical, non-medical and intangible costs associated 

with bronchiolitis.7 

2.7 Pathophysiology 

Bronchiolitis is characterised by widespread inflammation, oedema of the airways and 

inflammation of epithelial cells of the distal bronchioles, resulting in increased mucous 

production, and airway cellular necrosis.60 This leads to narrowing of the diameter of small 

airways with obstruction of these small airways and atelectasis. In RSV, a dense mucous plug 

is formed when epithelial necrosis occurs in the lumen of bronchioles, leading to air trapping 

and interference with ventilation.61 The small calibre of airways in infant lungs is particularly 

susceptible to these mucous plugs resulting in lung function alteration, atelectasis, and 

wheezing. The lung pathology seen in RSV infection is related to an intensified 

proinflammatory and unbalanced Th2-type immune response.62 

 

RSV can migrate from the airways to other tissues: heart, kidney, liver and brain.62-64 Reasons 

for non-respiratory symptoms seen in some infants with severe RSV, such as seizures, apnoea 
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and encephalopathy are not clearly understood but studies suggest inflammatory involvement 

against the RSV being a factor.65 

2.8 Clinical presentation and differential diagnosis 

The diagnosis of bronchiolitis is made from a detailed history and clinical examination. 

Accurate diagnosis requires clinicians to be knowledgeable about the symptoms and signs of 

this lower respiratory tract infection. An infant with bronchiolitis typically presents with 

several days of symptoms of a viral upper respiratory tract infection, such as rhinorrhoea, low-

grade fever, and nasal congestion.1 The timing of lower respiratory tract infection symptom 

and sign progression varies, with cough, tachypnoea (increased respiratory rate), and increased 

work of breathing (intercostal or supraclavicular retractions, use of abdominal muscles, 

grunting and/or nasal flaring) developing over several days. Wheeze and crackles may be heard 

on auscultation, with clinical findings varying over time, as mucous and debris in the infant’s 

airways are cleared by coughing or distress. Fever of usually <390 Celsius is present in around 

30% of infants.5 Apnoea (cessation of breathing), particularly in infants less than two months 

of age can be the primary presenting complaint. Symptoms and signs classically worsen over 

the first few days, peaking around day three to five,5 and last for around two weeks.1 The cough 

associated with bronchiolitis resolves within three weeks in 90% of infants.5 

 

Assessment of infants with bronchiolitis can be challenging due to the variation in clinical 

findings that can occur over a short period of time.1 This is likely due to intermittent mucous 

plugging of airways, followed by clearing of mucous debris. A period of observation is 

frequently required to determine trends towards clinical stability or alternatively clinical 

deterioration. 

 

The differential diagnoses of bronchiolitis includes both infectious and non-infectious causes.66 

In the younger infant, the possibility of congenital cardiac disease or airway abnormalities, or 

foreign body inhalation should be considered in the context of the infant having no upper 

respiratory tract infection signs. Localised signs of bronchial breathing or crackles on 

auscultation, or deterioration inconsistent with the natural history of bronchiolitis should raise 

the possibility of pneumonia being present. If there is paroxysmal coughing or apnoea in a 

young or unimmunised infant, pertussis should be considered. 
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2.9 Risk factors 

The spectrum of disease severity in infants with bronchiolitis is broad, from some experiencing 

only mild upper respiratory symptoms to others experiencing severe lower respiratory tract 

infection requiring hospitalisation. Many infants with bronchiolitis are previously well, with a 

subgroup of infants with pre-existing comorbid conditions who are at higher risk of more 

severe disease.1 

 

In 1941, children with bronchiolitis were described as often “of the poorer classes, and here 

the lower immunity presumably depends on environmental factors: defective and injudicious 

feeding, confined living-space, and closer contact with infections. Middle-class children by no 

means escape, however, and the most rapid death in this series (thirty-six hours from the onset) 

was that of the son of a professional household whose nature and nurture were ideal.”31 Indeed, 

the risk factors described here continue to be identified to this day, alongside others including: 

1) Gestational age <37 weeks; 2) Chronological age at presentation <10 weeks; 3) 

Environmental factors (exposure to cigarette smoke, crowded household); 4) Breast fed for less 

than two months; 5) Failure to thrive; 6) Chronic lung disease; 7) Chronic cardiac disease; 8) 

Chronic neurological disease; 9) Infants identified as indigenous; and 10) Socio-economic 

deprivation.24,45,67-69 Clinicians need to be aware of these risk factors, particularly when 

assessing infants early in the course of their illness, when there is the potential for progression 

of illness severity. Strategies to ensure safe discharge need to be undertaken, ensuring safety 

netting advice in the event of deterioration and consideration of admission for those infants 

with risk factors for more severe disease.6 

 

Globally, substantial health inequities are seen with unequal distribution of healthcare and 

deprivation amongst indigenous populations.70 The effect of structural racism has resulted in 

indigenous populations being more likely to live in poverty, and to have reduced health services 

access leading to worse health outcomes.71 This is reflected in New Zealand findings where 

Māori are disproportionately represented in measures of bronchiolitis disease burden.55,72 

Bronchiolitis hospitalisation rates in 2017 for Māori infants, at 3,561/100,000, are 3.1 times 

higher than non-Māori, non-Pacific, non-Asian (non-MPA) infants.55 When deprivation and 

ethnicity are combined, Māori infants living in the most deprived quintile are more than five 

times more likely to be admitted to hospital than non-MPA infants. These ethnic differences in 
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hospital admission rates have not decreased over time and must be at the forefront of health 

priorities addressing inequity in health outcomes for New Zealand children.72 

2.10 Diagnostic investigations 

2.10.1 Chest radiograph 

The routine use of CXR in infants with bronchiolitis is not recommended in all international 

guidelines,5-8,73 and has been the subject of many international “Choosing Wisely” 

campaigns.74 Despite this consistent recommendation, overuse continues with considerable 

numbers of infants with bronchiolitis having a CXR performed on presentation to hospital or 

during the hospital admission. Prior to studies undertaken for this thesis (Chapter 5) the reasons 

why clinicians in New Zealand and Australia continue to use CXRs in bronchiolitis, despite 

consistent messaging not to, was poorly defined. 

 

The majority of CXRs undertaken on infants with bronchiolitis are either reported as being 

normal or showing findings consistent with uncomplicated bronchiolitis, including peri-

bronchial thickening, hyperinflation and atelectasis.1 These non-specific findings influence a 

clinician’s interpretation of a CXR, with possibly more importance put on it than is warranted 

and leading to inappropriate and unnecessary antibiotic administration.75,76 Attempts have been 

made to find clinical or history features which increase the likelihood ratio of a CXR providing 

additional value in infants with bronchiolitis. Findings from a systematic review and meta-

analysis found no single history or physical examination finding was predictive of a CXR 

showing airspace disease, with suggestions for a decision model requiring clinicians to estimate 

the benefit of empiric antibiotics based on the clinical situation, stressing the importance of 

clinical assessment.77 

 

A Pediatric Emergency Research Network (PERN) international retrospective study (3,725 

participants) involving 38 EDs of paediatric emergency research networks in Canada, the US, 

New Zealand, Australia, the UK, Ireland, Spain and Portugal, reported significant variation in 

CXR utilisation both across hospitals and within research networks.11 Rates of CXR request 

varied widely by site from 1.6% to 80.8% (median 22.4%; 95% confidence interval (CI) 

13.0%-25.2%; interquartile range (IQR) 11.6%-29.3%). CXR use increased with age, 

decreasing oxygen saturation, dehydration, apnoea, nasal flaring and/or grunting. A review of 

hospitalised infants with bronchiolitis (811 participants) of which 68% of infants underwent a 
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CXR on presentation or during hospitalisation, showed that clinical features of a normal 

temperature, and normal oxygen saturations were significantly associated with CXRs showing 

normal or non-specific and non-concerning findings.78 While there may be some clinical 

situations where a CXR is warranted in bronchiolitis, such as a severely unwell infant with 

impending respiratory failure, suspicion of inhaled foreign body, or when clinical progression 

is not following the expected trajectory,1 routine use is not warranted, and is associated with 

unnecessary radiation exposure, and increased inappropriate antibiotic use. Infants admitted 

with bronchiolitis to seven tertiary paediatric hospitals in New Zealand and Australia were 10 

times more likely to be prescribed antibiotics if they had a CXR performed.76 

2.10.2 Lung ultrasound 

The use of ultrasound scan, particularly point-of-care or bedside ultrasound is increasingly used 

in acute care settings. Factors increasing use of ultrasound are that it is non-invasive and does 

not carry the associated risk of exposure to ionising radiation that occurs with a CXR. The 

paediatric chest anatomy enables easier evaluation via ultrasound due to the relatively un-

ossified chest wall, and thinner subcutaneous tissue.79 

 

Amongst infants with bronchiolitis, results from small studies demonstrate that ultrasound 

findings correlate to clinical findings, and that ultrasound is possibly more sensitive than 

CXR,80,81 potentially leading to reduced antibiotic prescribing due to misinterpreted CXRs. 

Findings from a recent systematic review (eight studies) showed that lung ultrasound is a safe, 

non-invasive, quick, reproducible, low-cost, and can occur real-time in assessment of infants 

with bronchiolitis.82 However, heterogeneity amongst studies did not allow the authors to make 

firm conclusions, with future prospective studies required before recommendation of lung 

ultrasound as an imaging option to guide clinical care and disposition of infants with 

bronchiolitis.82 A recent prospective study in the ED setting, performed lung ultrasound on 76 

infants with bronchiolitis.83 Findings suggested that lung ultrasound may be useful in predicting 

prognosis of requiring respiratory support, with calls for larger multicentre studies to be 

performed. As CXR is not recommended in the routine management of infants with 

bronchiolitis, the question is whether trialling lung ultrasound would be more an attempt to 

reduce or replace unnecessary CXRs. Ideally its value should be determined with respect to its 

capacity to inform important clinical outcomes such as reducing ICU admissions and hospital 

length of stay. 
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2.10.3 Viral investigation 

The capacity to use multiplex polymerase chain reaction (PCR) assays on nasopharyngeal 

samples to detect the presence of respiratory viruses has increased interest and relative ease in 

identifying the specific viruses found in infants with bronchiolitis. However, there is general 

agreement that identification of causative viruses in bronchiolitis has little impact on clinical 

care or clinically significant outcomes such as severity of disease or length of stay.84-86 Recent 

studies have suggested a possible association between the quantity of viral load in infants with 

bronchiolitis and length of stay, and need for respiratory or intensive care support, with further 

studies required to truly answer this question.87,88 

 

Most international bronchiolitis guidelines do not recommend the routine use of viral testing 

in the management of infants with bronchiolitis.4,6,7,9 Despite this recommendation, the PERN 

study described previously (2,359 participants), reports that virology testing was the most 

frequently performed yet unjustifiable investigation undertaken in 77% of infants with 

bronchiolitis presenting to EDs, highlighting significant non-compliance with guideline 

recommendations.89 

 

Some international guidelines advise virology testing to assist with cohorting or bed 

management of hospitalised infants (Table 2.1).3,8,10 As viruses causing bronchiolitis are 

transmissible via close contact and droplets, infection prevention and control strategies such as 

maintaining physical distance of hospitalised infants and strict hand hygiene practices are likely 

to be as useful as cohorting infants with the same viruses.90 The effect of infection prevention 

and control strategies used in the current COVID-19 global pandemic saw a period of 

significant reduction in bronchiolitis in both the northern and southern hemisphere, potentially 

driven by intense public health messages leading to social distancing and improved hand 

hygiene resulting in reducing viral spread in the population.44,91-93 

2.10.4 Urine investigation 

There are a small proportion of infants with bronchiolitis who have a concurrent urinary tract 

infection (UTI). The rates of UTI in infants with bronchiolitis have been reported as between 

1% to 7%.94,95 A number of these studies utilised a diagnostic criteria for a UTI as being a 

positive urine culture alone, even in the absence of pyuria (presence of white cells) on 

urinalysis. This criterion raises the possibility that a proportion of events determined to be UTIs 
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may well be asymptomatic UTIs or the result of contaminated urine samples. A recent 

systematic review and meta-analysis examined the prevalence of concurrent UTI in infants 

with bronchiolitis in which the authors defined a UTI as requiring a positive urinalysis (pyuria 

and nitrites) as well as a positive urine culture.96 The overall prevalence in 18 papers 

contributing to the systematic review of a positive urine culture in infants with bronchiolitis  

was 3.1% (95% CI 1.8%-4.6%). When the seven studies that reported the addition of a positive 

urinalysis as a diagnostic criterion were evaluated, the prevalence decreased to 0.8% (95% CI 

0.3%-1.4%) suggesting that the diagnostic criterion for UTI influences the prevalence of UTIs 

reported in infants with bronchiolitis. Potentially, using both a positive urinalysis and a positive 

urine culture to diagnose a UTI would lead to reduced unnecessary antibiotic therapy, as well 

as further potentially unnecessary investigations being undertaken. In light of these data, 

routine urine testing is not recommended in international bronchiolitis guidelines, with the only 

caveat being to consider testing in infants <60 days of age with fever.93 In addition to young 

infants with a fever, infants with risk factors for UTIs (anatomic renal abnormalities, previous 

renal tract surgery/implants, or history of a UTI),97 should also be considered for urine testing 

if symptomatic. 

2.10.5 Blood investigation 

Routine blood testing (full blood count, inflammatory markers, blood cultures, serum 

electrolytes, venous/arterial blood gas analysis) is not recommended as part of the diagnostic 

work-up of infants with bronchiolitis (Table 2.1). This is in part due to the low rates of 

concurrent serious bacterial infections such as bacteraemia and meningitis in infants with 

bronchiolitis,94 low sensitivity and specificity of full blood count and inflammatory markers 

for serious bacterial infections, serum electrolytes potentially only altering clinical 

management in severe dehydration, and limited benefit in performing a blood gas measurement 

outside of impending respiratory failure. The French bronchiolitis guideline is the only 

international guideline suggesting a full blood count be taken as part of a septic work-up or a 

blood culture taken as part of a septic work-up in infants less than one month.9 Despite 

international guidelines recommending against routine blood testing, blood testing continues 

to be widely over-utilised with associated cost in terms of the procedure itself, and distress that 

both the infant and family experience with a procedure that is unlikely to add any clinically 

relevant benefit. 
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2.11 Therapeutic management 

2.11.1 Antibiotics 

Despite all international guidelines agreeing that antibiotics have no place in the management 

of infants with bronchiolitis (Table 2.1), ongoing overuse continues.11,76 Factors contributing 

to this overuse within New Zealand and Australia are unknown. 

 

Findings from systematic reviews and a single RCT (40 participants) showed no benefit of 

antibiotics for treating bronchiolitis in terms of length of stay, readmission, or persisting 

symptoms.6 A study of seven hospitals in New Zealand and Australia, involving 3,456 infants 

admitted with bronchiolitis (between two months corrected for prematurity and 12 months of 

age), found antibiotic use ranged from 9.8 to 24.4% across hospitals with any investigations 

increasing the likelihood of receiving antibiotics.76 Infants who received a CXR had a 10.9 

(odds ratio (OR), 95% CI 8.9-13.3) times increased odds of receiving antibiotics, and infants 

who received a nasopharyngeal aspirate (regardless of the result being negative or positive) a 

2.5 (OR, 95% CI 2.0-3.0) increased odds of receiving antibiotics. Of concern, overuse of 

antibiotics globally is leading to antimicrobial resistance, with responsible antibiotic 

prescribing and antibiotic stewardship promoted through programmes such as “Choosing 

Wisely.”74 

 

Bronchiolitis is usually self-limiting with the acute phase being around 14 days, with risk of 

secondary bacterial infection in infants being very low.98 Some infants have ongoing cough 

and wheeze beyond this timeframe and re-present to secondary care for review. A systematic 

review including two RCTs (240 participants) evaluated the effectiveness of antibiotics (versus 

placebo or no treatment) for reducing persistent symptoms following the acute phase (within 

six months of the acute illness), and concluded there is insufficient current evidence (quality 

of evidence low due to small numbers, and high attrition in one study) to inform the use of 

antibiotics in this clinical context.99 Future RCTs are required to definitely answer this 

question, which is of particular importance for countries with high acute and post-acute 

bronchiolitis morbidity e.g. indigenous populations in New Zealand and Australia. 

 

Interest continues in the class of antibacterial agents, the macrolides, which have seen clinical 

benefits in other respiratory diseases such as cystic fibrosis.100 The possible effect in 
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bronchiolitis is suggested to be unrelated to the antimicrobial action, but to the anti-

inflammatory and immunomodulatory action.101 A recent systematic review and meta-analysis 

of four RCTs in children less than two years with bronchiolitis, found that macrolides may 

possibly reduce interleukin 8 level in the airway and plasma in preschool children, but failed 

to reduce viral load in the airway.102 No short-term benefit from macrolide use was found. 

Given the current evidence, routine use of macrolides is not recommended with further studies 

required to evaluate both short- and long-term effect. 

2.11.2 Antivirals 

Ribavirin is an antiviral drug which inhibits viral messenger ribonucleic acid (mRNA) 

synthesis. It is mainly administered through nebulisation, making it attractive for the paediatric 

population. Safe administration is challenging due to concern of potential teratogenic effects 

for healthcare providers exposed to the drug, with recommendations for minimising exposure 

being mandatory.103 Oral and intravenous formulations have also been used but have been 

associated with haematological toxicity and are contraindicated in renal impairment. The last 

Cochrane review on ribavirin use in bronchiolitis was completed in 2010 and has subsequently 

been withdrawn as no further update has been completed.104 Evidence assessed in this review 

was reported as insufficient to recommend ribavirin use in bronchiolitis, highlighting the 

significant cost associated with its use. For these reasons, ribavirin is either not recommended 

or not mentioned in the treatment of RSV bronchiolitis in otherwise healthy infants in 

international clinical guidelines.4-7,73,105 

 

Trials continue evaluating antiviral effects of other drugs. A recent phase 1b study of an oral 

RSV specific fusion inhibitor (JNJ53718678) administered to children between 1-24 months 

of age admitted to hospital with bronchiolitis, found it was well tolerated, reduced the viral 

load, had similar adverse events between the drug and placebo, with no reduction in median 

length of stay between intervention and control infants.106 The trial was stopped early following 

concerns regarding the suitability of the formulation for paediatrics, related to pH and 

excipients of the formulation, not the active compound. Subsequently a phase 2 study is being 

undertaken to evaluate a newly formulated suspension.107 
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2.11.3 Hypertonic saline 

Nebulised hypertonic saline (HS) is believed to hydrate the airway surface, reduce airway 

oedema and improve mucous clearance.108 These potential effects continue to give promise of 

HS as a therapy that may benefit infants with bronchiolitis. Trials aiming to answer the question 

of whether HS may reduce length of stay, hospitalisation and readmission rates continue in 

infants with bronchiolitis.109-111 Findings from meta-analyses are conflicting with one meta-

analysis showing benefit from HS in reducing length of stay and therefore recommending its 

use,112 while a reanalysis of two meta-analyses adjusting for heterogeneity did not support the 

use of HS to reduce length of stay in infants with bronchiolitis.113 These inconsistencies in 

results are mirrored in national bronchiolitis clinical guidelines recommendations, with some 

recommending using HS in inpatients with bronchiolitis or those infants with moderate-severe 

disease, and others not recommending any use at all (Table 2.1). Reassuringly, adverse events 

(such as worsening cough) reported in HS use are generally described as mild and resolve 

spontaneously.109,114 

 

The latest Cochrane systematic review (2017) of nebulised HS (>3%) solution for infants with 

acute bronchiolitis included 28 trials (2,222 participants). The assessed primary outcome for 

inpatient trials was length of stay, and for outpatient or ED trials was the rate of 

hospitalisation.115 Results from 17 trials (1,867 inpatient participants), showed that infants 

treated with nebulised HS had a statistically shorter mean length of stay compared to those 

treated with nebulised 0.9% normal saline (mean difference (MD) -0.41 days, 95% CI -0.75 to 

-0.07; P=0.02), however, the quality of evidence was graded as low with significant 

heterogeneity in study results. The pooled risk ratio (RR) for hospitalisation from one 

outpatient trial and seven ED trials (1,723 participants) when HS was used was 0.86 (95% CI 

0.76-0.98; P=0.02) with moderate-quality evidence, and no significant heterogeneity. An 

analysis of rates of readmission to hospital from four ED and one outpatient trial did not show 

significant benefits from HS. Recommendations were that nebulised HS may modestly reduce 

length of stay among hospitalised infants. However, the quality of evidence from the review 

did not support the routine use of HS in infants with acute bronchiolitis. Subsequent to this 

review a large RCT (n=777) failed to find benefit from HS.109 Additionally, two meta-analyses 

report HS can reduce length of stay although the quality of evidence remains low.112,116 The 

need for rigorous large multi-centre RCTs with standardised designs to reduce heterogeneity 
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are required to answer the question as to whether HS has a place in the treatment of infants 

with bronchiolitis. 

2.11.4 Bronchodilators 

Bronchodilators such as salbutamol, ipratropium and adrenaline are recognised as a treatment 

in asthma and viral induced wheeze.117 Their mechanism of action is to reverse 

bronchoconstriction by relaxing the smooth muscle of the airway. It is recognised that the 

pathogenesis of bronchiolitis is different to asthma, but there is an entrenched belief from some 

clinicians that bronchodilators may be beneficial in relieving some of the respiratory distress 

seen in infants with bronchiolitis. It is widely accepted that adverse effects do occur with 

bronchodilators, such as tachycardia, tremor and distress for the infant and caregiver with 

administration. 

 

Trials evaluating the effect of bronchodilators continue to be undertaken. Meta-analysis of 

trials assessing effectiveness of bronchodilators have consistently found no benefit in clinically 

meaningful outcomes (length of stay, need for oxygen therapy, admission) and continue to 

report the previously mentioned adverse effect of tachycardia.118,119 The latest Cochrane 

systematic review (2014) of bronchodilators (most studies evaluating salbutamol) in infants 

with bronchiolitis found no reduction in rate of admission to hospital from the ED (10 studies; 

719 participants; OR 0.75, 95% CI 0.46-1.21) or inpatient length of stay compared to placebo 

(11 studies; 349 participants; MD 0.06 days, 95% CI -0.27-0.49 days).119 As there was no 

improvement in oxygen saturation, nor reduction in admission rate, nor reduction in length of 

stay nor resolution of illness at home, and that there are both adverse effects and increased 

costs associated with bronchodilator use, the recommendation was made that bronchodilators 

are not effective in the management of infants with bronchiolitis. Subsequent to this review a 

meta-analysis of 13 RCTs (977 participants) found no benefit in bronchodilator use for infants 

with bronchiolitis. Debate continues as to whether more robust trials with larger sample size 

and standardised assessment and methodology are required to evaluate effectiveness of 

bronchodilators, or if it is time to stop repeating trials and focus on strategies to stop 

bronchodilator use in infants with bronchiolitis.17  

 

The majority of international bronchiolitis guidelines do not recommend use of bronchodilators 

(salbutamol, ipratropium and adrenaline) in the management of bronchiolitis (Table 2.1),120 



 

24 

this being consistent with the “Choosing Wisely” paediatric hospital recommendations.121 

Previously a therapeutic trial of salbutamol was recommended in the American Academy of 

Pediatrics (AAP) 2006 bronchiolitis guideline, but following subsequent review, the latest 

guideline (2014) no longer advises a trial.7 Despite consistency of international guideline 

recommendations, variation in practice continues with salbutamol being the inappropriate 

intervention most frequently seen in infants managed with bronchiolitis.11,76,122 

 

A final bronchodilator considered for use in bronchiolitis is magnesium sulphate, whose 

pharmacological action includes reversing bronchoconstriction of bronchioles in patients with 

exacerbations of asthma,123 including adults,124 and older children.125 A recent Cochrane 

systematic review (2020) of magnesium sulphate (intravenous or nebulised) in children up to 

two years of age with bronchiolitis (four studies; 564 participants) reported certainty of 

evidence as very low for all outcomes with none of the studies reporting time to recovery, 

duration of mechanical ventilation, duration of ICU stay or lung function.126 Hospital 

readmissions at 30 days post discharge possibly increased with use of magnesium sulphate (RR 

3.16, 95% CI 1.20-8.27; 158 children; low-certainty evidence). Overall the evidence is 

insufficient around efficacy and safety of magnesium sulphate in children with bronchiolitis 

under two years of age. Well-designed trials are required to evaluate time to recovery and 

adverse events.127 

2.11.5 Glucocorticoids 

Glucocorticoids are an attractive therapeutic management option for infants with bronchiolitis. 

Two large studies have examined the benefit of glucocorticoids for infants with bronchiolitis 

presenting to EDs.128,129 Both studies showed no reduction in admission to hospital following 

glucocorticoids. The latest Cochrane systematic review (2013) of glucocorticoids for infants 

with acute bronchiolitis included 17 trials (2,596 participants) and confirmed these findings.28 

Glucocorticoids did not significantly reduce outpatient admissions by days one and seven 

compared to placebo (pooled RR 0.92, 95% CI 0.78–1.08; and 0.86, 95% CI 0.7–1.06, 

respectively). When length of stay for inpatients was evaluated, no difference was seen when 

glucocorticoids were administered (MD -0.18 days, 95% CI -0.39-0.04). Despite some 

clinicians considering personal or familial history of atopy when deciding whether to 

administer glucocorticoids to infants with bronchiolitis,130 there is no evidence of any benefit 

within these subgroups.28,128,129 
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2.11.6 Combination therapies 

Interest continues in the known synergy between bronchodilators (beta-agonists) and 

glucocorticoids in asthma and whether this effect translates to infants with bronchiolitis. A 

multi-centre RCT of infants between six weeks and one year of age presenting to EDs with 

bronchiolitis found an unexpected synergistic effect when nebulised adrenaline (a strong beta-

agonist) was combined with six oral doses of dexamethasone.129 Results showed a 35% relative 

reduction in hospitalisation rate (17.1% versus 26.4%) and improvement in some symptoms 

(quiet breathing, normal feeding) during the seven days post-enrolment, with most benefit 

observed in the first three days of treatment. Bronchiolitis in Infants Placebo Versus 

Epinephrine and Dexamethasone study (BIPED), a phase 3 international, multi-centre, 

randomised double-blind trial is currently in progress aiming to answer the question whether 

combined adrenaline and dexamethasone reduce hospital admissions by day seven.131 

 

A recently published network meta-analysis evaluated single and combined treatments for 

bronchiolitis (150 studies, 19,090 participants).116 This approach to analysis uses both direct 

and indirect comparisons to simultaneously compare multiple therapies in terms of 

effectiveness and safety, allowing multiple head-to-head comparisons to be undertaken.132 

While nebulised HS plus epinephrine reduced length of stay (MD -0.91 days, 95% CI -1.14 to 

-0.40), the strength of evidence was rated poor with authors suggesting more rigorous research 

of combined therapies being required (Figure 2.1). Nebulised HS plus salbutamol reduced 

admission rate at day one compared to nebulised placebo (OR 0.44, 95% CI 0.23-0.84) with 

quality of evidence considered low (Figure 2.1). No significant decrease was evident in 

hospital admission up to day seven (a clinically important outcome measure in bronchiolitis 

with admission being the largest burden and cost) for any treatment or comparison was found 

(Figure 2.1). Based on the analysis findings, the authors recommend that supportive care 

continue to be advocated in clinical practice guidelines, with more rigorous studies required 

within inpatient and outpatient settings for a number of combinations. 
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Figure 2.1. Forest plots from a network meta-analysis of treatments for bronchiolitis of children ≤2 years compared 

with nebulised placebo by outcome116 

 

A - Admission rate on day one; B - Admission rate by day seven; and C - Hospital length of stay.  

IB - Ipratropium bromide 

OR - Odds ratio 

MD - Mean difference 
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2.12 Supportive therapies 

The mainstay of treatment for infants with bronchiolitis is supportive; hydration and respiratory 

support. 

2.12.1 Hydration support 

Supporting hydration is an important component of care for infants with bronchiolitis. Infants 

are challenged to maintain hydration orally due to increased work of breathing, frequency of 

cough and increased nasal secretions.117 Small, frequent feeds are usually better tolerated, with 

enteral feeding options possibly beneficial because they reduce hunger sensation and related 

agitation.7 

 

Supplemental hydration is required in approximately 30% of infants admitted and usually 

administered in the form of enteral (nasogastric) or parental (intravenous) fluids.133 A RCT 

involving 759 New Zealand and Australian infants less than one year of age with bronchiolitis 

showed no difference when using intravenous hydration (IVH) versus nasogastric fluids (NGF) 

on length of stay (absolute difference 4.5 hours, 95% CI -3.9%-12.9; P=0.30).134 Additionally, 

infants receiving NGF showed no evidence of worsening illness, increased ICU requirement, 

longer oxygen therapy, risk of aspiration or deterioration than those randomised to IVH. 

Nasogastric insertion was more successful on first attempt than intravenous line insertion (85% 

versus 56%; P=<0.0001), with recommendations that both types of fluid administration were 

appropriate. This RCT excluded infants less than two months of age, with a subsequent 

descriptive retrospective analysis of this subset of infants showing similar numbers of adverse 

events (desaturations, apnoeas and bradycardias) between both NGF and IVH, with no 

pulmonary aspirations in either group.134 Economic evaluation from this RCT found that 

intervention-specific costs of nasogastric fluids (NGF) were less than intravenous hydration 

(IVH) (AUD$74 versus AUD$113; cost difference of AUD$39/infant).135 Decreased 

intervention-specific cost were seen across all seven hospitals and both countries in the trial 

(New Zealand and Australia). Despite these costs being less than 10% of total hospitalisation 

cost per infant (most cost driven by length of stay), such savings are important in reducing the 

cost burden of bronchiolitis hospitalisation. 

 

International bronchiolitis guidelines recommend both NGF and IVH as options when 

supplemental hydration is required.5-7 Both NGF and IVH are safe and effective therapies for 
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infants with bronchiolitis, with NGF having the advantage of being more successful on first 

attempt, and less costly than IVH. 

2.12.2 Respiratory support 

Infants with bronchiolitis frequently exhibit hypoxaemia and respiratory distress. Many infants, 

particularly those over six months of age have the capacity to manage significant periods of 

respiratory distress.136 Infants requiring respiratory support for hypoxaemia typically receive 

standard oxygen therapy (sub-nasal most frequently and facemask oxygen less frequently) 

initially, with escalation to high-flow nasal therapy (HFNT) if required, followed by non-

invasive ventilation in the form of continuous positive airway pressure (CPAP) and very rarely 

invasive mechanical ventilation with conventional positive pressure or high frequency 

oscillatory ventilation via an endotracheal tube.137  

2.12.2.1 Oxygen saturation monitoring 

For at least two decades there has been concern about the possible overuse of continuous pulse 

oximetry in infants with bronchiolitis driven by the widespread availability of the technology. 

The inappropriate use of pulse oximetry is in part due to a lack of consensus for when 

supplemental oxygen or ventilation should be commenced. International guidelines and local 

guidelines vary with some recommending commencing oxygen if saturations are persistently 

<92%,5,6 and others recommending oxygen if saturations are <90%.7  

 

A randomised, double-blind, parallel-group trial involving 615 infants, found an oximetry 

target of ≥90% was as effective as ≥94% without negative sequelae.138 In this trial infants in 

one arm had their oximetry readings artificially elevated by three percentage points. These 

infants were less likely to be hospitalised but had no worse outcomes than those who had 

unaltered oximetry, suggesting that oximetry alone should not direct admission.139 A 

subsequent cost analysis of this trial, determined that relying on oximetry as a major factor 

guiding hospitalisation was associated with greater average healthcare costs per infant 

(Canadian$1,155 for altered oximetry versus Canadian$1,967 for true oximetry with a cost 

saving of Canadian$812 per patient).140  

 

Despite most international bronchiolitis guidelines recommending intermittent oximetry 

monitoring,4-8,10 and avoiding continuous monitoring except in the case of severe disease,6 

widespread use of oximetry is evident worldwide. Amongst 56 US and Canadian hospitals, 
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hospitalised children not receiving supplemental oxygen therapy were frequently monitored 

(46%, 95% CI 40%-53%) with continuous oximetry.141 The lack of a guideline directing 

oximetry use was postulated to be causing the oximetry overuse seen. Inappropriate oximetry 

use potentially leads to increased length of stay,138,142 increased costs of hospitalisation,143 and 

monitor alarm fatigue resulting in delayed response time.144 

 

A multi-site international study investigated variables measured in the ED setting which 

predicted escalated care (defined as hospitalisation with HFNT, non-invasive or invasive 

ventilation, or ICU admission) for infants with bronchiolitis.145 The strongest predictor of 

escalated care requirement was an oxygen saturation of <90% identified at triage. As oximetry 

is routinely undertaken as part of triage assessment, this is important for clinicians in predicting 

the disposition trajectory of infants in the ED setting. Further research is required to guide what 

oxygen saturation level is safe for discharge from the ED and inpatient setting, as well as 

understanding what the drivers are for inappropriate oximetry use and targeting de-

implementation strategies to address these. 

 

A recent qualitative study found that barriers and facilitators to reducing use of continuous 

saturation monitoring in children with bronchiolitis were leadership buy-in, clear guidelines 

for use with incorporation into electronic order sets, regular education and visual reminders.146 

Agreement on oxygen saturation parameters of when to commence, escalate and step-down 

respiratory support are required.136 Incorporation of parameters into international bronchiolitis 

guidelines will optimise timely weaning and cessation of respiratory support, giving clinician 

confidence in the safe de-escalation of care. Successful translation into routine practice should 

reduce length of stay and costs to both families (reduced length of stay leading to less time off 

work and associated costs of hospitalisation) and the healthcare provider. 

2.12.2.2 Standard oxygen therapy 

The application of supplemental oxygen is generally indicated when oxygen saturations fall 

below 90-92%,4,6,7,73 but has no impact on relieving respiratory distress associated with 

bronchiolitis.147 Standard oxygen is usually delivered via sub-nasal cannula or face mask and 

titrated as required to achieve satisfactory oxygen saturation levels.117 The randomised, double-

blind equivalency study discussed previously, compared two oxygen saturation parameters in 

admitted infants with bronchiolitis: a lower threshold of either 90% or 94% showed no 

difference in duration of cough or invasive respiratory support required.138 A shorter length of 
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stay was found in the 90% group, suggesting that ceasing oxygen therapy earlier during the 

hospital admission is safe. These findings are important for families and healthcare, as reducing 

length of stay impacts positively for families as previously discussed, as well as reducing 

impact on healthcare services and reducing cost. 

2.12.2.3 High-flow nasal therapy (HFNT) 

This therapy offers respiratory support with high-flow, heated air or oxygen delivered via nasal 

prongs at higher flow rates than standard sub-nasal oxygen therapy. Flow rates of 2-3 

L/kg/minute are delivered, up to a maximum of 60 L/minute.148 The mechanism of action is 

thought to benefit patients by providing humidification and warming of inspired gas, clearing 

dead space in the upper airway, reducing inspiratory effort and providing a degree of positive 

airway pressure.149,150 

 

The use of HFNT was initiated based on mainly small observational studies, that often used 

historical controls, and were subject to considerable potential bias 151,152 Consistent with this, 

the latest Cochrane systematic review (2014) on HFNT use in infants with bronchiolitis 

concluded there was no evidence to determine HFNT safety or effectiveness as a form of 

respiratory support in children.149 Despite this lack of evidence, HFNT use has increased 

significantly over the last decade, initially seen predominantly in the ICU setting, followed by 

widespread rollout of use in the ED and paediatric inpatient units. Recently, robust RCTs 

comparing standard oxygen therapy and HFNT in infants with bronchiolitis have been 

undertaken.153-155 Systematic review and meta-analysis of current HFNT evidence in 

bronchiolitis report a reassuringly positive safety profile of HFNT in both EDs and paediatric 

inpatient units, with suggestions for rationalised use in the form of an escalation or rescue 

therapy when standard oxygen therapy fails as opposed to being a standard first line 

therapy.156,157 In RCTs of HFNT versus sub-nasal oxygen in infants with bronchiolitis 

conducted in high-resource settings, including New Zealand and Australia, HFNT has not been 

found to affect length of stay or ICU admission.157 

2.12.2.4 Continuous Positive Airway Pressure (CPAP) 

Use of CPAP to improve ventilation and oxygenation in infants with severe bronchiolitis is 

widely used to reduce the likelihood of invasive ventilation and ICU admission. A recent 

Cochrane systematic review on CPAP in children with bronchiolitis included three low quality 

studies (122 participants) that enrolled infants less than 12 months of age and compared CPAP 

with standard oxygen therapy.158 The review concluded that CPAP may decrease respiratory 
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rate in children with bronchiolitis, and recommended that further adequately powered studies 

were required to answer other questions such as the effect on time in ED, and rates of hospital 

and ICU admission. In the ICU environment, HFNT at 2L/kg/minute was found to have more 

failures at 24 hours versus CPAP at 7cm H2O (142 participants; 51% versus 31%; P=0·001).159  

2.12.2.5 Physiotherapy 

Infants with bronchiolitis have increased mucous production, with some infants having 

difficulties in self-clearing phlegm. Chest physiotherapy is used in other respiratory illnesses 

such as cystic fibrosis to aid the clearance of phlegm. This can be done through vibration and 

percussion, forced expiratory techniques and slow flow techniques. In the fourth and most 

recent Cochrane systematic review determining the efficacy of chest physiotherapy in children 

with bronchiolitis, 12 RCTs (1,249 participants) using a variety of chest physiotherapy 

techniques versus no intervention were reviewed.160 Neither conventional, slow passive 

expiratory techniques nor forced respiratory techniques were found to reduce severity of 

disease, with recommendations that chest physiotherapy not be instigated as standard practice 

in infants with bronchiolitis. Concern regarding possible serious adverse effects were raised 

with the use of forced expiratory techniques in severe bronchiolitis (transient respiratory 

destabilisation (RR 5.4, 95% CI 1.6-18.4) and vomiting during the procedure (RR 10.2, 95% 

CI 1.3-78.8).161 Most international bronchiolitis guidelines do not recommend chest 

physiotherapy,3,4,6,7,10 except for children with relevant comorbidities such as spinal muscular 

atrophy or those in ICU.5,8,9,73 

2.12.2.6 Saline nasal drops and suctioning 

Infants with bronchiolitis frequently have nasal congestion and obstruction. As infants are 

obligate nose breathers in the first few months of life,162 nasal congestion negatively impacts 

their ability to feed and increases their degree of respiratory distress. Clearing the nasal 

passages to optimise both airway patency and increasing ease of feeding seems logical. 

 

Attempting nasal clearance with saline is widely used in hospital settings despite a lack of 

evidence supporting this practice.163 Some clinicians recommend saline nose drops as a therapy 

for families to use at home. A Cochrane systematic review of saline nasal irrigation for upper 

respiratory tract infections including children (three studies; 544 child participants) and adults 

(two studies; 205 adult participants) showed potential benefit for alleviating upper respiratory 

symptoms, but most studies were small with high risk of bias with the final recommendation 

being that larger trials with standardised reporting were required.164 Subsequent evidence has 
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been reported from a single-blind, multi-centre RCT comparing nasal irrigation either using 

isotonic 0.9% sodium chloride versus 3% sodium chloride or standard care (no suction) in 133 

infants less than one year of age with bronchiolitis.165 This study showed that oxygen saturation 

improved at five minutes after irrigation with 0.9% compared to 3% sodium chloride or 

standard care. Other outcomes such as wheeze, air exchange, respiratory rate and accessory 

muscle use showed no improvement. Larger studies to provide more robust evidence are 

required before recommending this practice routinely. 

 

Superficial nasal suction is frequently undertaken in infants with bronchiolitis and is a 

recommendation in some international bronchiolitis guidelines.3,4,8-10 Frequent and vigorous 

suctioning can cause distress, trauma and oedema to the upper airways which may worsen 

blockages, as well as increase length of stay,166 resulting in other guidelines not recommending 

routine suction. However, these guidelines often suggest that suctioning can be considered in 

those infants with moderate disease with the aim to optimise feeding.5,6 

2.13 Infection control 

As discussed previously, many viruses are identified on respiratory secretion testing of infants 

with bronchiolitis, with multiple viruses identified in some infants. RSV is seen most frequently 

and is highly transmissible with the average number of people getting infected from one 

infected person (basic reproduction number) being estimated as between two and eight, making 

this a major nosocomial hazard in paediatric wards.49 Some bronchiolitis guidelines suggest 

viral testing to allow cohorting of infants requiring hospitalisation (to reduce nosocomial risk 

and for bed management),3,8,9 with other guidelines not recommending testing, as identification 

of the virus does not change clinical management.4,6,7,10 

 

As the viruses responsible for bronchiolitis are transmitted similarly through close contact and 

large-particle aerosols or direct contact with contaminated objects,90 reducing the cross-

infection rates both in the community and within hospitals can be achieved through robust 

infection prevention and control practices. In hospitals, use of strict hand hygiene and personal 

protective equipment (including gloves, single use aprons, masks and goggles) have been 

shown to reduce nosocomial RSV rates by around 50%.49 As a minimum, separating infants in 

shared hospital spaces by at least one metre reduces cross-infection.90 RSV, as with other 

viruses, survives longer on hard compared to porous surfaces, and can remain infectious for up 
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to six hours on benches and up to 20 minutes on skin.167 This poses risks for healthcare workers 

in inadvertently infecting themselves during routine care of infants with bronchiolitis. The use 

of universal masking for healthcare workers and patients was associated with zero nosocomial 

transmission of COVID-19, influenza A, influenza B, and RSV in one Hong Kong healthcare 

network in 2020.168 This highlights the importance of routine mask wearing for healthcare 

workers when managing patients with respiratory symptoms. Paediatric settings pose added 

challenges with younger children struggling to wear a mask or be compliant with mask 

wearing, thereby increasing the importance of other infection control measures in these 

settings. 

 

As discussed previously, public health messages of strategies to reduce transmission of SARS-

CoV-2 during the current pandemic by staying home when unwell, regular handwashing, social 

distancing and covering your face when sneezing or coughing, significantly reduced rates of 

local and international hospitalisation and ED attendances of infants and children with RSV (A 

and B).44,91 These findings reinforce the need for widespread use of routine infection prevention 

and control practices on reducing respiratory virus spread around bronchiolitis. 

2.14 Long-term effects 

RSV has been repeatedly associated with long-term complications, including impaired lung 

function, recurrent wheezing, and asthma.169-171 The first references suggesting a link between 

bronchiolitis and recurrent wheezing/asthma date from 1959.172 Many infants will experience 

several wheezing episodes during their first year of life, with some outgrowing these, and a 

proportion experiencing wheezing during childhood and adolescence.173 Although a positive 

association has been established, it has not been established if RSV lower respiratory tract 

infection is the cause of long-term wheezing illnesses, or individual risk factors predispose 

infants to both severe bronchiolitis and recurrent wheezing. 

 

A systematic review and meta-analysis (35 studies) appraised the strength of evidence for a 

causal effect between laboratory-confirmed RSV lower respiratory tract infection before two 

years of age, and recurring wheezing illnesses.174 Results of exposure studies that adjusted for 

genetic influences showed smaller mean adjusted OR (aOR) estimates (aOR 2.45, 95% CI 

1.23-4.88) compared to those studies who did not adjust (OR4.17, 95% CI 2.36-7.37), although 

the 95% CIs overlapped. Results were consistent with the hypothesis that a substantial 



 

34 

proportion of the association between RSV lower respiratory tract infection and subsequent 

wheezing comes from shared genetic predisposition, with insufficient evidence to recommend 

RSV immunoprophylaxis in the prevention of wheezing illness. Long-term follow-up data is 

needed before assuming that RSV lower respiratory tract infection prevention might lead to 

reduction in recurrent wheeze or asthma. 

 

A recent multi-centre prospective cohort study of infants less than one year of age (716 

participants) across 17 hospitals (14 US states), demonstrated between-virus differences in the 

risk of developing recurrent wheeze.175 Infants with rhinovirus C infection, along with 

immunoglobulin E (IgE) sensitisation (to food or aeroallergens) were at highest risk. When 

these infants were compared to RSV-only infected infants, rhinovirus C infection with IgE 

sensitisation was associated with a significantly higher risk (hazard ratio 3.03, 95% CI 1.20-

7.61) of recurrent wheeze and asthma by four years of age. For clinicians who complete viral 

testing, targeting prevention strategies to this higher risk group of infants could be considered. 

2.15 Prevention 

Attempts to develop a safe and effective vaccine against RSV has been in progress for over 50 

years.176 The first vaccine trialled in the 1960s was unsuccessful and unsafe with more severe 

disease seen in the vaccinated group. There are two approaches being pursued currently in the 

prevention of RSV infection through vaccination of either the infant or the mother during 

pregnancy. 

 

Passive protection via providing RSV antibodies is a second prevention strategy. Palivizumab 

is the only product currently licensed for RSV prophylaxis in high-risk infants and children 

(≤35 weeks’ gestation, with chronic lung disease or haemodynamically significant congenital 

heart disease).177 Palivizumab is a man-made protein (monoclonal antibody) that acts like 

human antibodies produced by the human immune system. Administration is via five 

intramuscular injections monthly during the RSV season, and has proven effective at reducing 

RSV hospitalisation in preterm infants, children with chronic lung disease and infants with 

haemodynamically significant congenital heart disease (53% reduction).176,178 A barrier to 

widespread use of palivizumab is that it is expensive, and the cost effectiveness of widespread 

use, even in high risk infants is difficult to justify.178 Guidelines for palivizumab prophylaxis 

are aimed at those high risk infants, with the AAP recommending use during peak bronchiolitis 
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season: 1) In infants born <29 weeks’ gestation, 2) In infants born between 29 and 32 weeks’ 

gestation with chronic lung disease, and 3) To be considered in infants with haemodynamically 

significant heart disease.7 During the 2021 RSV surge in New Zealand, palivizumab was given 

urgent authorisation to be used outside the Pharmaceutical Schedule for use in patients meeting 

specific eligibility criteria.179 

 

Nirsevimab is another monoclonal antibody which differs from palivizumab as has an extended 

half-life meaning a single dose rather than multiple doses are required. Nirsevimab has shown 

potential in a trial (1,453 participants) conducted in both the northern and southern hemispheres 

which evaluated prevention of RSV associated lower respiratory tract infection in the first 150 

days following administration in preterm infants with a gestational age from 29 weeks to <35 

weeks.180 This single dose monoclonal antibody reduced RSV lower respiratory tract infection 

medical attendances by 70% and hospitalisations by 78% in this group of healthy preterm 

infants during their first RSV season. The safety profile was favourable compared to placebo, 

with larger studies required to further evaluate any possible less common adverse effects. 

 

Vaccine development has focussed on maternal vaccines administered during pregnancy to 

protect against RSV during early infancy. A large RCT evaluated a maternal RSV F protein 

nanoparticle vaccine (4,636 participants) in healthy women between 28 through 36 weeks’ 

gestation, with an expected delivery date near the beginning of a RSV season.181 Despite the 

trial not reducing the primary outcome of reduction of RSV lower respiratory tract infection in 

infants in the first 90 days of life, secondary outcomes of vaccine efficacy against RSV lower 

respiratory tract infection with severe respiratory hypoxemia and hospitalisation during the first 

90 days of life suggested possible benefits. Reassuringly adverse events were mainly limited 

to local reaction at vaccination sites, with similar adverse events between infants in both trial 

arms. 

 

A RSV modelling study was recently undertaken comparing a maternal vaccination with infant 

monoclonal antibody receipt to determine effectiveness at reducing hospitalisation burden in 

New Zealand.182 Seasonality of RSV epidemics were mimicked for the city of Auckland. 

Modelling showed that a seasonal infant monoclonal antibody receipt could reduce 

hospitalisations by 30-43% (infants 0-2 months), 34-48% (in infants 3-5 months) and 14-21% 

(infants 6-23 months), these rates being only slightly superior to the maternal vaccine. Use of 

either maternal vaccine or infant-immune prophylaxis would reduce hospitalisation burden in 
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New Zealand. A RSV vaccination strategy if targeted appropriately could improve health 

equity for Māori and Pacific infants who continue to be disproportionately over-represented in 

acute respiratory virus infections rates.58 

2.16 Future directions  

Future trials attempting to prove or disprove effectiveness of therapies for bronchiolitis, require 

both a consistent definition of bronchiolitis and age of interest (less than one year of age and 

excluding those children between one to two years who may in fact have reversible airway 

disorder). This consistency will reduce the heterogeneity of trials, making interpretation, 

comparison and application to clinical practice more robust. Additionally, clinical trials with 

sample sizes powered to demonstrate an appropriate clinically meaningful effect are needed.183 

Systematic reviews and meta-analysis will then be better placed to provide recommendations 

on whether or not therapeutics should be incorporated in bronchiolitis clinical guidelines or 

not. Rather than repeating the same studies aiming to find a treatment for infants with 

bronchiolitis, perhaps the time is right to focus on de-implementing or stopping the use of 

interventions already known to be of no benefit, which are costly and carry associated risk.17 

 

Quality improvement programmes, including the “Choosing Wisely” campaigns, at local, 

regional, national and international levels are frequently undertaken aiming to improve the 

evidence-based treatment of bronchiolitis.74,184 Most quality improvement programmes are 

before-and-after evaluations of either single or multiple interventions,122,185-187 or evaluating 

change following the release of a bronchiolitis clinical guideline.188,189 Small to moderate 

improvements can be seen, with gains being difficult to sustain over time. 

 

The exact cause of variation in bronchiolitis management is unknown. However, factors such 

as clinician lack of knowledge, fear of missing an alternative diagnosis, pressure from family 

and other clinicians, and environmental challenges of busy hospital departments may 

contribute to non-evidence-based management. Changing clinicians’ practice is challenging, 

and de-implementation of low-value therapies is harder than implementing new therapies.190 

Improved knowledge translation strategies guided by theory are required to help discover the 

“magic bullet” to the most effective and efficient methods of changing bronchiolitis 

practice.191,192 Targeted knowledge translation interventions addressing factors influencing 

evidence-based bronchiolitis management are required.193 Robust testing of these interventions 
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using appropriate research methodology, in trials adequately powered to detect change are 

needed. This will provide important evidence on knowledge translation in acute paediatrics and 

in de-implementation, and ultimately improve the management of infants with bronchiolitis, 

the condition seen most commonly in acute paediatrics. 

2.17 Variation in evidence-based bronchiolitis practice 

Management of bronchiolitis is well defined with all international bronchiolitis guidelines 

recommending respiratory and hydration supportive care,3-10 and not recommending CXRs, 

salbutamol, glucocorticoids, antibiotics and adrenaline. Despite evidence that these five 

therapies and management processes are ineffective and associated with harm,6 their overuse 

in acute paediatrics continues globally. In New Zealand and Australia, infants (3,456 

participants) admitted with bronchiolitis to seven predominately tertiary paediatric hospitals 

received at least one of these five interventions at least once in 27% to 48% of admissions.76 

When comparing this to international data, similar gaps between evidence-practice and current 

clinical practice are seen in North America, the UK and Europe.11 Infants are not only receiving 

these treatments while in hospital, but are being discharged with medications known to have 

no benefit,194 thereby reinforcing their use for families and primary care providers. 

 

Of the five therapies and management processes known to be of no benefit, salbutamol use in 

infants with bronchiolitis is more frequently seen, followed by CXR request, then 

glucocorticoids, antibiotics and adrenaline less frequently. In New Zealand and Australia, a 

quarter of infants admitted with bronchiolitis receive salbutamol, with use increasing by around 

9% per month after four months of age to the point were two-thirds of infants at 11 months of 

age receive salbutamol when admitted.76 This rate of use is significantly higher than the 5% 

salbutamol use for moderate and 18% salbutamol use for severe bronchiolitis suggested in a 

survey of 78 senior paediatric physicians within New Zealand and Australia, undertaken by the 

Paediatric Research in Emergency Departments International Collaborative (PREDICT) 

network.195 This difference highlights the gap in what clinicians believe they do and what they 

actually do in everyday clinical practice. 
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2.18 Summary 

Globally, bronchiolitis is the condition seen most frequently in acute paediatrics and is the 

leading cause of admission to hospital in children less than one year of age. There is high 

quality evidence of no benefit from CXR, salbutamol, antibiotics, glucocorticoids and 

antibiotics. Despite all international guidelines recommending supportive care, significant 

variation in practice continues with infants receiving low-value and potentially harmful 

therapies. The next chapter will review how practice can be improved through knowledge 

translation and implementation science. 
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Chapter 3 Knowledge translation and implementation science 

literature review 

3.1 Preamble 

This chapter will review knowledge translation and implementation science in general, and 

specifically to paediatrics and emergency care. 

3.2 Evidence-based practice 

Internationally, healthcare produces abundant new evidence each year, with billions of dollars 

spent on clinical and health services research, clinician training, and quality improvement, with 

the ultimate aim of improving the care delivered to patients.196 Evidence-based medicine has 

been defined as, “the conscientious, explicit and judicious use of current best evidence in 

making decisions about the care of individual patients.”197 Evidence is increasingly accessible 

to clinicians through electronic databases, systematic reviews and journals, but progress is slow 

in ensuring application of evidence into practice and policy.14 In the words of Lee Jong-Wook 

(World Health Organization Director General; 2003-2006), “there is a gap between today’s 

scientific advances and their application: between what we know and what is actually being 

done.”198 

3.3 Steps from research to practice 

Despite investment in developing new evidence, healthcare delivery continues in failing to use 

evidence optimally.196,199 Improving healthcare delivery requires both increase in quality of 

care that is received and decrease in exposure to unnecessary care-related or adverse events. 

For example, research investigating important child health conditions in Australia for children 

less than 15 years of age, found that almost 60% of children received care that was consistent 

with quality standards, meaning almost half of children received care which may be classified 

as inadequate.200 This is similar to findings from a US study reporting that around half (53%) 

of children receive recommended care for acute medical problems.201 Additionally, evidence 

exists that 20-25% of care delivered may be unnecessary and potentially detrimental.202 This 

gap between what clinicians know and what they do, results in suboptimal quality of care, 

exposure to unnecessary care-related events and potential harm. Despite knowledge of this, the 

gap between evidence and practice is not improving. 
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Globally, healthcare clinicians and decision makers are challenged by the significant volume 

of evolving scientific knowledge and how this can be used best in clinical practice, by 

organisations and in policy.203 Clinical research is time-consuming, costly to undertake, and 

ultimately is only significant if newfound knowledge is translated in clinical practice, in turn 

leading to improved healthcare, better outcomes for patients and their families, and if it is cost-

effective. Increasing the value of and reducing the waste from scientific research is important. 

Improvement in healthcare quality will only be achieved when new knowledge is effectively 

translated to clinical practice.204  

 

It is widely accepted that simply providing evidence from clinical research is insufficient to 

change practice.12-14 Recognising the importance of translating knowledge to practice has 

resulted in more than 25 years of activity in healthcare promoting access and uptake of new 

evidence.196  

3.3.1 Clinical practice guidelines 

Clinical practice guidelines are considered one of the major fundamentals from which to 

improve patient care.205,206 Guidelines are “systematically developed statements to assist 

practitioner and patient decisions about appropriate health care for specific clinical 

circumstances,” and “include recommendations, intended to optimise patient care, that are 

informed by a systematic review of evidence and assessment of the benefits and harms of 

alternative care options.”207 As guidelines offer explicit recommendations, they are believed 

helpful in influencing the beliefs of clinicians (particularly those with outdated practices), 

improving consistency of care delivered, and providing clinicians with reassurance regarding 

their clinical practice.208 Importance is placed on guidelines being developed with a rigorous 

methodology, using up-to-date high quality evidence, ensuring transparency of the process 

followed and outcomes. Guidelines drawing on the consensus view of expert groups can 

provide greater validity and consistency in judgment than a sole individual or research 

evidence.209 

 

Within paediatrics, a study evaluating the effectiveness of the 2006 AAP bronchiolitis clinical 

guideline in improving subsequent hospital care, showed no difference in use of therapies 

known to be of no benefit in the four years post publication.189 Similarly, improvement in 

corticosteroid use was assessed retrospectively following dissemination of a paediatric asthma 
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guideline, compared to improvement in corticosteroid use following published evidence and 

systematic reviews in the management of croup (no guideline).210 Authors hypothesised that 

the asthma guideline would result in increased corticosteroid use in asthma patients compared 

to corticosteroid use in croup where there was no guideline. Findings did not support this, with 

similar trends of corticosteroid use in both conditions. This suggests that dissemination of a 

clinical guideline may have no more effect at improving practice than evidence from published 

literature, with more active strategies to effect change being required. Despite these findings, 

there is ongoing positivism that changing clinically important practice can be achieved with 

appropriate strategies.196 

 

Bronchiolitis clinical practice guidelines have been available internationally for many years 

and are updated with varying frequency.3,4,7-10,73 Prior to 2016, there was no national or bi-

national guideline for the care of infants with bronchiolitis in New Zealand and Australia. Both 

countries used local or state-based guidelines which provided a structured approach to 

bronchiolitis management.211,212 These guidelines influenced the management of infants with 

bronchiolitis, but were not developed with the level of systematic, rigorous and high-quality 

process international bronchiolitis guidelines had followed.7,73 Responding to the need for a 

local high quality bronchiolitis clinical guideline, contextualised to the needs of our unique 

Australasian population, the first paediatric bi-national Australasian Bronchiolitis Guideline 

was developed and released in 2016 by the PREDICT network.6,213 Rigorous methodology was 

used, involving adaption of the nine steps recommended by the National Health and Medical 

Research Council (NHMRC)214 and the Grading of Recommendations Assessment, 

Development and Evaluation (GRADE) methodology.215 A guideline working group was 

established and included a broad range of clinicians from New Zealand and Australia. 

Population, intervention, comparator, outcomes and time of interest (PICOt) questions were 

developed, then a systematic review of the literature was undertaken with grading of evidence 

according to NHMRC and GRADE processes.213 Practice points and recommendations were 

formulated. The full 150-page guideline details the evidence underpinning the 

recommendations, and a five-page bedside version includes flow diagrams and tables of key 

points. Consultation from key Australasian health professional bodies and craft groups was 

undertaken prior to the guideline being finalised and released. This ensured relevance for the 

Australasian acute care environment (EDs and paediatric inpatient units). The guideline was 

endorsed and released in late 2016 (Appendix A: Australasian Bronchiolitis Guideline).6 
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3.4 Implementation science and implementation research 

Implementation science is a broad term used to describe the scientific field specifically related 

to the activity and methods of effectively transferring evidence from clinical studies into 

routine clinical practice; closing the gap between evidence and practice.216,217 Efforts in doing 

this are referred to with differing terminology: quality improvement, knowledge translation, 

knowledge transfer, innovation diffusion and implementation are just a few of the terms. The 

ultimate aim of implementation science is to improve the quality of healthcare. 

 

Implementation research has been defined as “the scientific study of methods to promote the 

systematic uptake of research findings and other evidence-based practices into routine 

practice, and, hence, to improve the quality and effectiveness of health services and care.”217 

Involving individuals from a broad range of healthcare specialties, allied health, and those in 

the field of improvement and knowledge translation has been suggested as crucial for the 

evolution of implementation research.218 This collaboration is believed necessary to optimise 

the effectiveness of implementation research in reducing evidence-practice gaps. Generating 

new implementation knowledge requires concerted efforts using rigorous methodology to 

understand factors influencing practice, and generate theoretically driven evidence regarding 

design, selection and evaluation of implementation interventions.19  

3.5 Knowledge translation 

Despite the concept of moving research into practice being seen as important for many years, 

knowledge translation is a relatively new field. It is of interest to clinicians, quality 

improvement professionals, healthcare management, and researchers invested in both 

improving the care delivered to patients and understanding the science behind the most 

effective way of doing this. As mentioned, several terms are used to describe the process of 

closing the gap between evidence and practice.219 In the UK and Europe, implementation 

science is frequently used, the US uses dissemination, diffusion and knowledge transfer,199 with 

Canada using the term knowledge translation. An overwhelming 100 terms to describe the 

same process were found to have been used in 581 knowledge translation studies.220 This lack 

of consistency and vast difference in terminology may in part be contributing to confusion 

around what knowledge translation is, and potentially negatively impact advancing progress in 

this area. 
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Knowledge translation is defined by the Canadian Institutes of Health Research as “a dynamic 

and iterative process that includes 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.”15 Knowledge translation and quality 

improvement share the similar aim of improving the quality of healthcare, but they are 

different.221 Quality improvement usually begins with a specific problem, leading to the design 

and trial of strategies aiming to improve the problem within that healthcare system. Knowledge 

translation differs, with the process usually beginning with an evidence-based practice or 

guideline recommendation that is underutilised or not being followed. Knowledge translation 

science, as with implementation science, aims to develop generalisable knowledge that can be 

more widely applied beyond the individual system being studied. 

3.5.1 Knowledge to Action framework 

The Knowledge to Action framework (KTA framework) was developed in the 2000s with the 

aim of increasing clarity of the process in moving knowledge to action (Figure 3.1).219 The 

framework was designed to reduce confusion associated with multiple terms being used for the 

same process, and to help explain what was believed to be the key elements of the KTA process. 

The KTA framework is composed of two distinct but interrelated parts: knowledge funnel (in 

the centre) surrounded by the action cycle. The knowledge funnel details the process via which 

knowledge is initially created with further refinement through means such as systematic 

reviews, meta-analysis and meta-synthesis, which is then précised for clear, concise and user-

friendly use in tools such as clinical practice guidelines, pathways or decision rules. The action 

cycle surrounding the knowledge funnel, outlines the dynamic process which incorporates the 

activities leading to knowledge being translated into practice. Adapting the knowledge to the 

local context, assessment of barriers and enablers related to knowledge use, ensuring 

stakeholder involvement, and tailoring knowledge to those using it are all regarded as essential 

components of the process. The KTA framework is designed to be utilised in underpinning 

knowledge translation in practice. A review of studies citing use of the KTA framework found 

it was being used, but with varying degrees of completeness and fidelity.222 In the small number 

of papers (10 of 146 papers) that reported direct use of the KTA framework to translate research 

findings into practice, the framework was used with a practical and flexible approach. 
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Figure 3.1 The Knowledge to Action framework219 

 

 

3.6 The role of implementation research in improving evidence-based 

practice 

Changing clinicians’ practice is challenging, in part due to difficulties in improving healthcare 

quality and safety,223 as well as knowing which is the best strategy to use to change behaviour 

for the issue being addressed.190,224 As previously highlighted, there is increasing evidence that 

passive dissemination of new evidence or simply providing a guideline or pathway, is 

ineffective in changing practice.12,202,216,219,225 Unfortunately there is no “magic bullet” as to 

the most effective strategy to optimise the uptake of evidence-based recommendations by 

clinicians into practice.226 
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Knowledge translation can be effective in improving clinical practice, and improve patient 

outcomes.227 There is growing realisation that more active strategies and interventions are 

required to effect change. Interventions are more likely to be effective if a structured and 

stepped approach using theory in the development process is used. This allows causal 

determinants of behaviour to be addressed with tailored or targeted interventions, and facilitates 

an understanding of what works, for whom, under what conditions.18,193 Fitting the right 

solution for the problem is challenging, with the development and testing of solutions being 

important for scaling up and success in improving knowledge translation efforts.228 Further 

investigation is required to fully understand the most effective and efficient way of translating 

evidence into practice. 

3.7 De-implementation 

As well as the rapid uptake of new evidence-based practices, a more significant challenge is 

stopping the use of low-value and non-evidence-based management in healthcare.203 As 

demands on healthcare and healthcare expenditure increases, growing awareness of reducing 

low-value care has been realised. 

 

De-implementation aims to reduce or stop the use of ineffective, unproven, potentially harmful 

or inappropriate management by health practitioners and systems.229 As with implementation, 

de-implementation is described with differing terminology. A review of 109 papers discussing 

“de-adoption” or “the discontinuation of a clinical practice after it was previously adopted” 

identified 43 differing terms.230 Having consistent terminology when reporting de-

implementation, will help strengthen development in this important field. 

 

Worldwide, there are campaigns and publications dedicated to improving the value of research, 

emphasising the importance of translating research in to clinical practice.204 One such 

campaign is “Choosing Wisely,” an initiative which began in the US in 2012.74 “Choosing 

Wisely” aims to promote a culture where low-value and inappropriate clinical interventions are 

avoided, and patients and health professionals have well-informed conversations around their 

treatment options, leading to better decisions and outcomes. “Choosing Wisely” is now a global 

initiative implemented in many countries, including the US, Canada, the UK, New Zealand, 

Australia and parts of Europe. In New Zealand and Australia, evidence-based bronchiolitis 

management is one of the top 10 “Choosing Wisely” conditions identified as having good 
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evidence to support using treatments or investigations less often, importantly reducing risk of 

harm, and reducing healthcare costs.184 A recent commentary supported investment of resource 

into de-implementing non-evidence-based bronchiolitis care, by embracing the moto, “don’t 

just do something, stand there.”17 

 

Despite a growing interest in de-implementation, progress is slow with de-implementation 

having received much less attention than implementation.190 Among 542 de-implementation 

research grants funded in the US between 2000 and 2017, 20 (3.6%) focused specifically on 

studying de-implementation of ineffective, unproven, harmful, overused, inappropriate, and/or 

low-value health services and practices.16 From the 20 grants reviewed, few (10%) targeted 

children less than 18 years old, with no grants being specific to paediatrics. Strategies to raise 

the profile and increase de-implementation research were discussed such as improving 

collaboration between researchers, health practitioners, patients and funding providers. 

3.8 The role of theory in implementation and de-implementation research 

A theory is made up of interrelated concepts, with definitions and suggestions to help explain 

or predict events or situations.231 In the psychology of change, theory provides a systematic 

way to broadly understand behaviour by looking at relationships between variables and is more 

generally than specifically applicable. Theory should provide sound explanations as to why 

distinct relationships lead to events.232 Theoretical frameworks as opposed to theory, provide 

more defined guidance on systematic ways to develop, co-ordinate and evaluate through a 

particular perspective.233 Frameworks are derived from existing theory or theories which have 

been tested and validated. When used in implementation science, frameworks are used to 

describe factors likely or known to contribute to implementation outcomes and provide a 

systematic checklist ensuring key points are covered.232 Applying theory to the design and 

evaluation of interventions is viewed as good practice.18 

 

Many implementation theories have been developed with most being fairly generalisable across 

behaviours, settings and populations, but having variation in complexity.234 A review of 

theoretical models used in dissemination and implementation research identified 61 models, 

with overlap between models.235 Similarly, a review of theories of behaviour and behaviour 

change relevant to public health interventions identified 82 theories, with the recommendation 
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that guidance is required on appropriate selection and application to a given situation.236 The 

sheer number of theories available makes choosing an appropriate one challenging. 

 

Despite the volume of theories, there is little guidance on which theory to use and how to apply 

this to intervention design.234,237,238 This is despite ongoing recommendations for theory to be 

used and described in implementation studies.239 The significant number of theories available 

may have contributed to just a few theories being used more frequently, resulting in inadequate 

widespread reporting.240,241 With little guidance available on which theory to use, it is not 

surprising that poor justification of the choice of theory and interventions chosen has been 

identified as a weakness in a systematic review of implementation studies.224 

 

While there is growing evidence and theory supporting implementation, there is little specific 

to de-implementation. This is despite the fact that de-implementation possibly presents a more 

challenging task than implementing new practice.190 Behavioural theory doesn’t specifically 

separate implementation from de-implementation,242,243 with theory needing to be 

systematically applied and evaluated. To address this gap the Choosing Wisely De-

Implementation Framework has recently been proposed, aiming to guide the development and 

evaluation of interventions to reduce low-value care.190 This framework builds on the four-step 

approach of developing theory-informed interventions to change healthcare professional 

behaviour by French et al.19 This approach involves answering four guided questions:  

1. Who needs to do what differently? 

2. Using a theoretical framework, which barriers and enablers need addressing? 

3. Which intervention components (behaviour change techniques and modes of  

delivery) could overcome the modifiable barriers and enhance enablers? 

4. How can behaviour change be measured and understood? 

 

Progressing the area of de-implementation requires focus on identifying and applying 

evidence-based strategies to optimally reduce low-value care with robust evaluation of 

interventions.244,245 Healthcare needs greater understanding if behaviour change techniques and 

interventions differ when attempting to implement as opposed to de-implement,242 with further 

development of theory and evidence to support de-implementation being needed.190 
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3.9 Using theory and frameworks to explore barriers and enablers to 

practice change 

3.9.1 Theoretical Domains Framework 

The Theoretical Domains Framework (TDF) was designed to help in the process of both 

understanding and changing behaviour in implementation research.238 The framework was 

developed by an expert group of health psychology theorists, health services researchers, and 

health psychologists with the aim to make theories more useable to a wide range of disciplines. 

The TDF has a comprehensive structure developed from 33 behaviour change theories. The 

TDF initially had 12 theoretical domains chosen from a wide range of theories relevant to 

behaviour change, with each domain having its own component constructs. The TDF was 

subsequently validated with the addition of two extra domains.246 Table 3.1 details the 14 TDF 

domains and constructs. Users of the TDF benefit from the fact that behaviour change 

techniques most likely to address issues identified are linked to each TDF domain,247 making 

it particularly helpful when selecting interventions to improve practice. Guidance is provided 

on its use in understanding implementation problems.248 

 

The TDF offers a comprehensive way of using available theory to understand challenges in 

changing practice and guide choice of behaviour change techniques most likely to effect 

change. More recently, the Behaviour Change Wheel has been developed to aid in designing 

interventions and is closely linked to the TDF.249 This provides a simplified framework, with 

the central belief being that capability, opportunity and motivation interact to produce 

behaviour. 

 

An advantage of the TDF is that guidance is provided on developing and evaluating complex 

interventions. As previously discussed, French et al. have developed a four-step process to 

guide researchers in using the TDF in advancing implementation research.19 Developing and 

answering the four guiding questions in a step-wise systematic process ensures who needs to 

do what differently is understood, influencing factors (barriers and enablers) to evidence-based 

practice are identified, interventions are developed using targeted behaviour change techniques 

most likely to change influencing factors and finally appropriate evaluation of intervention 

effectiveness at changing practice is undertaken. The TDF has demonstrated strong explanatory 
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and predictive powers across healthcare settings including ED and acute care settings.250-252 It 

is for these reasons that this framework was chosen for the project described in this thesis. 

Table 3.1 Theoretical Domains Framework 

Theoretical Domain Definition 

Knowledge An awareness of the existence of something. 

 

Skills An ability or proficiency acquired through practice. 

 

Social/Professional role and 

identity 

A coherent set of behaviours and displayed personal qualities of an individual 

in a social or work setting. 

 

Beliefs about capabilities Acceptance of the truth, reality, or validity about an ability, talent, or facility 

that a person can put to constructive use. 

 

Optimism The confidence that things will happen for the best, or that desired goals will 

be attained. 

 

Beliefs about consequences Acceptance of the truth, reality, or validity about outcomes of a behaviour in a 

given situation. 

 

Reinforcement Increasing the probability of a response by arranging a dependent relationship, 

or contingency, between the response and a given stimulus. 

 

Intentions A conscious decision to perform a behaviour or a resolve to act in a certain 

way. 

 

Goals Mental representations of outcomes or end states that an individual wants to 

achieve. 

 

Memory, attention and 

decision processes 

The ability to retain information, focus selectively on aspects of the 

environment, and choose between two or more alternatives. 

 

Environmental context and 

resources 

Any circumstance of a person’s situation or environment that discourages or 

encourages the development of skills and abilities, independence, social 

competence, and adaptive behaviour. 

 

Social influences Those interpersonal processes that can cause an individual to change their 

thoughts, feelings, or behaviours. 

 

Emotion A complex reaction pattern, involving experiential, behavioural, and 

physiological elements, by which the individual attempts to deal with a 

personally significant matter or event. 

 

Behavioural regulation Anything aimed at managing or changing objectively observed or measured 

actions. 

 
Source: Adapted from Cane246 and Michie238 

 

Use of the TDF in developing implementation interventions supporting behaviour change in 

healthcare practitioners’ has recently been evaluated in a systematic review.253 Of the 60 

studies included, around half (n=32) reported use of the TDF for intervention design only, with 

the other half reporting use of the TDF in intervention design with subsequent evaluation of 
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effectiveness (n=28). Interestingly, a third of studies were undertaken in acute care settings 

(n=20), very few were in EDs (n=3) and none were within the specialty of paediatrics. The 

TDF was successfully used in assessing barriers and enablers to recommended care. However, 

reporting of how behaviour change techniques were then selected and applied to intervention 

design was inconsistent. Overall results of the systematic review showed some success in using 

the TDF in acute care settings, with recommendations for further guidance needed on use of 

the TDF beyond the identification of barriers and enablers. 

 

All three studies using the TDF in EDs were undertaken in Australia. One study aimed to 

improve the evidence-based emergency management recommendations for mild traumatic 

brain injury (mTBI) in adults.254 The TDF was used firstly to identify barriers and enablers to 

evidence-based management recommendations for mTBI.251 Findings from this qualitative 

study then guided selection of behaviour change techniques and interventions most likely to 

address identified factors.252 Interventions were evaluated in a cluster RCT involving 31 

hospitals, with improvement favouring the intervention group in one of the emergency 

recommendations for management of mTBI (improved assessment of post-traumatic amnesia). 

However, there was no significant impact on the recommendation of appropriate computerised 

tomography scanning rates or written patient information on discharge.250 

 

The second study used the TDF in all steps of developing a nurse-initiated intervention for 

improving stroke management in the ED (triage, treatment and transfer of patients), firstly 

categorising barriers to stroke management from which behaviour change techniques and 

interventions were selected.255 Interventions utilising these behaviour change techniques have 

been evaluated in a cluster RCT with analysis underway.256 

 

The third study used the TDF to assess barriers and enablers to the future implementation of 

an already established emergency nursing assessment framework.257 The Behaviour Change 

Wheel is being used to guide selection of appropriate interventions to improve the assessment 

framework,249 with evaluation yet to be assessed. 

 

As discussed previously, implementation studies using the TDF in acute care settings are 

limited.253 The TDF has been used to understand barriers and enablers to compliance with 

guideline recommendations for relatively uncommon conditions such as suspected viral 
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encephalitis,258 and traumatic spinal cord injury in adults,259 with findings then guiding 

intervention selection but no report yet of effectiveness. 

 

Several studies report TDF use in both development of interventions and evaluation of 

effectiveness. A stepped wedge RCT aiming to improve hand hygiene compliance in 60 

intensive therapy units and general inpatient wards across 16 UK healthcare trusts, used a 

feedback intervention guided by the TDF.260 Despite challenges in implementation, increased 

hand hygiene compliance was observed in both areas, with slightly increased compliance in 

intensive therapy units likely related to the easier introduction of the intervention within these 

units. Effect size was believed to correlate with intervention use, which included audit and 

feedback with goal-setting and action planning. 

 

A study reported using the TDF to guide strategies to improve the use of pH testing as the first-

line method for checking nasogastric tube position.261 Effectiveness was assessed in a pre-post 

study design in three hospitals with a fourth hospital acting as a control (usual care).262 

Effectiveness was seen with an increased RR favouring the intervention hospitals from 3.1 to 

8.14 compared to the control hospital which remained unchanged. Cost savings from reduced 

radiography to check nasogastric placement were considerable at around UK2.56 million. 

Limitations to this study were the non-randomised design with hospitals voluntarily being 

involved. The pragmatic design of this safety improvement project which showed positive 

improvements following use of the TDF, provides evidence to support use of the TDF in acute 

care settings. This study is likely generalisable to other acute settings, with nasogastric insertion 

being a relatively frequent procedure within most hospitals. The significant estimated cost 

saving and reduced time to feed via the nasogastric when confirmed by pH testing will be of 

interest to healthcare practitioners and also patients and their families. 

 

Implementation studies using the TDF in paediatrics are rare. A study undertaken in Canada, 

used the TDF to identify barriers and enablers to paediatric asthma management in primary 

care settings.263 Interviews were undertaken with healthcare professionals as well as parents of 

children with asthma. Findings from this study are being used to inform and hopefully optimise 

the roll-out of the primary care asthma pathway. Behaviour change techniques linked to TDF 

domains will be used in the intervention strategy with evaluation via a cluster-controlled trial 

being planned. Use of the TDF to identify clinical behaviours, attitudinal factors, and 

environmental contexts that had the potential to influence the implementation of a clinical 
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pathway for paediatric concussion in the ED has recently been published.264 Findings from the 

ED clinician interviews identified six themes to guide the successful implementation of a 

concussion pathway. These examples, using a structured and theory driven approach to 

implementation are more likely to be effective and will add to the body of implementation 

science evidence. 

 

The scarcity of studies within both acute care and ED settings is surprising as these are where 

the majority of hospitalised patients are managed. Also surprising is the lack of studies 

undertaken in paediatric settings. 

3.10 Designing implementation interventions 

Traditional ways of disseminating new knowledge have relied on availability of evidence 

through clinical practice guidelines, presentation of evidence at educational meetings, 

conferences or in journals with limited effectiveness in changing practice. Implementation 

interventions are specifically designed to change clinical practice and improve evidence-based 

care.19  

 

A Cochrane systematic review of tailored interventions (planned strategies that address 

prospectively identified barriers and enablers of practice) suggests these are more likely to 

improve professional practice compared to non-tailored interventions (or no intervention).193 

The rationale for tailored interventions is that different types of influences (barriers and 

enablers) affect different types of practice change.265 The process of developing tailored 

interventions begins with identifying barriers and enablers to practice, then addressing these 

with tailored interventions, with implementation and evaluation then following.19,254 

 

Complex interventions (those having several interacting components) are widely used in 

healthcare. These interventions frequently have a non-standardised design in regard to delivery, 

and this can make evaluation challenging.266 In order to address this, the UK Medical Research 

Council has developed and updated a framework for developing and evaluating complex 

interventions.18 This aims to assist researchers and research funders in understanding and 

utilising appropriate methodology, emphasising the importance of a systematic, theory and 

evidence-based approach. The guidance suggests that a theoretical framework be used to 

identify determinants of behaviour change (barriers and enablers to practice variation and 
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uptake of evidence in to practice) which then informs the selection of behaviour change 

techniques to include in interventions targeting these determinants. The use of consistent 

terminology and methodology in studies will enable easier comparison of trials, evaluation of 

effectiveness, and importantly what was ineffective. 

 

Once potential barriers and enablers to variation in practice have been identified, the next step 

is to design and develop an appropriate intervention. This process should be guided by the 

findings from the assessment of barriers and enablers as well as evidence about the possible 

effects of interventions. The theory behind the causal pathways of the interventions should take 

into consideration the acceptability and feasibility of the selected interventions in the clinical 

setting.19,267 In some situations, implementation interventions may be chosen as these have 

been used before, or have been deemed the most practicable in a given situation.268 This results 

in interventions being chosen without explicit consideration to theory or prior evaluation of the 

context. Using interventions in this way reduces the generalisability beyond the setting in 

which they were delivered. 

 

Interventions are believed to be more effective if they have been developed using theory which 

has undergone testing and validation. Using theory ensures that clear thought and articulation 

is evident as to why particular interventions were or were not chosen and provide insight in 

about the mechanism with which an intervention has effect.216 In order to provide guidance on 

selecting the most appropriate intervention, Michie et al. developed an extensive list of 

behaviour change techniques which are linked to the 14 domains in the TDF.191 These 

behaviour change techniques are more likely to effect change in identified domains with 

additional techniques having been identified and mapped to the validated TDF.247 These guides 

are particularly useful for those with limited implementation experience. The future use of 

theoretically derived interventions will contribute to the gathering and synthesising of 

knowledge on both success and failure of interventions and continue to build a body of 

evidence with which others can be guided. 

3.10.1 Evidence about the effects of interventions 

Research aiming to find the optimal way of improving practice in healthcare is growing. As 

with other aspects of healthcare, it is challenging for even the best intentioned healthcare 

practitioner to be able to keep up with the volume of accessible information.269 
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The Cochrane Collaboration is a global network spanning more than 130 countries, committed 

to ensuring decisions on healthcare are based on up-to-date reviews of healthcare intervention 

effects.270 They are committed to their reviews being easily accessible, enhanced by increased 

availability of licensing, online resources and applications for handheld devices. There are 

multiple groups within The Cochrane Collaboration supporting authors worldwide in 

undertaking systematic reviews of health interventions in defined clinical areas.271,272 It makes 

sense that evidence-based medicine should be accompanied by similar levels of evidence-based 

implementation.273 Synthesising knowledge translation evidence in the form of systematic 

reviews will lead to increased likelihood of effectiveness in translating best evidence to clinical 

practice, and will reduce the possibility that unproven or ineffective interventions continue to 

be trialled. 

 

The Effective Practice and Organisation of Care (EPOC) group was established by The 

Cochrane Collaboration to conduct, support and publish systematic reviews of knowledge 

translation and implementation activities, contributing to both the global development and 

evaluation of knowledge translation research and programmes.270 EPOC systematic reviews 

are somewhat different to standard Cochrane systematic reviews, due to the fact that 

randomisation in knowledge translation research is not always practical. Therefore EPOC 

reviews include not only traditional randomised trials (commonly cluster RCTs), but controlled 

clinical trials, before-and-after studies as well as interrupted time series.274 Tools are available 

to guide authors in choosing appropriate interventions for review, and address the 

methodological complexities of reviewing and comparing knowledge translation interventions 

where different research methodologies have been used.270 

 

EPOC systematic reviews synthesise the evidence of effectiveness of interventions at 

improving the delivery, practice and organisation of healthcare.270 They are used to help guide 

selection of appropriate interventions or strategies used in knowledge translation research, and 

assist in justifying the choice of interventions selected. Examples of EPOC systematic reviews 

that can be used to guide intervention choice include continuing education meetings and 

workshops,275 local opinion leaders,276 printed educational materials,277,278 audit and 

feedback,279 on-screen point of care computer reminders,280 educational outreach visits,281 e-

learning,282 effectiveness of tools to improve uptake of guidelines developed by guideline 

producers,283 and manually-generated paper reminders.284 Each intervention has potential 
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strengths and weaknesses, with most showing small to moderate effects in improving evidence-

based practice amongst healthcare practitioners (Table 3.2).



 

56 

Table 3.2 Evidence from Cochrane Effective Practice and Organisation of Care reviews to improve healthcare practitioners’ practice 

Cochrane EPOC 

review topic 

Definition Mechanism of action and 

practicality  

Key findings Effect sizes 

Continuing education 

meetings and 

workshops275 

 

Participation of 

healthcare providers 

in conferences, 

lectures, workshops 

or traineeships. 

Didactic meetings target knowledge at 

the individual healthcare 

professional/peer group level. 

Interactive workshops target 

knowledge, attitudes, and skills. 

Practicalities: commonly used with 

the main cost related to the release 

time for healthcare professionals and 

feasible in most settings. 

 

 

 

 

 

 

 

 

 

Educational meetings alone or 

combined with other interventions can 

improve professional practice and the 

patient healthcare outcomes. The 

effect on professional practice tended 

to be small and varied between 

studies, and the effect on patient 

outcomes was generally less. It is not 

possible to explain the observed 

differences in effect with confidence 

but it appeared that higher attendance 

at the meetings was associated with 

greater effects, that mixed interactive 

and didactic education was more 

effective than either alone, and that 

the effects were less for more 

complex behaviours and less serious 

outcomes. 

81 RCTs (11,000+ health 

professionals). Median absolute 

improvement in care of 6.0 % (IQR 

+1.8 % to +15.3 %). 

Local opinion 

leaders276 

 

 

Use of individuals 

perceived by their 

colleagues as 

likeable, trustworthy 

and influential, who 

can educate and 

persuade clinicians to 

use best available 

evidence. 

Target: knowledge, attitudes and 

social norms of their peer group. 

Dependent on the existence of intact 

social networks within professional 

communities. Practicalities: resources 

required include the process of the 

identification method, training of 

opinion leaders and potential 

additional service costs. 

Opinion leaders alone or in 

combination with other interventions 

can be effective in promoting 

evidence-based practice, but 

effectiveness varies both within and 

between studies. The costs and cost 

effectiveness are unknown. These 

results are based on heterogeneous 

studies differing in terms of type of 

intervention, setting, and outcomes 

measured. In most studies, the role 

and actions of the opinion leader was 

not clearly described, and it is 

therefore not possible to say what the 

best way is to optimise their 

effectiveness. It is unclear whether 

24 RCTs (337 hospitals and 350 

primary care practices, 3,005 

healthcare professionals, and 29,167 

patients). Median absolute 

improvement in care of 10.8 % (IQR 

+3.5 % to 14.6 %). 
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Cochrane EPOC 

review topic 

Definition Mechanism of action and 

practicality  

Key findings Effect sizes 

methods to select opinion leaders is 

important or if effect differs if 

education is delivered by a single or 

multidisciplinary opinion leader 

teams. 

Printed educational 

materials278 

 

 

Distribution of 

published or printed 

recommendations for 

clinical care 

including clinical 

practice guidelines, 

audio-visual 

materials and 

electronic 

publications. 

Target: knowledge and potential skill 

gaps of individual healthcare 

professionals. Can be used to target 

motivation when written as a 

‘persuasive communication’ but little 

evidence of being used in this way. 

Practicalities: commonly used and 

relatively low cost and feasible in 

most settings. 

Printed educational materials (PEMs), 

when used alone and compared to no 

intervention, may slightly improve 

healthcare professionals’ practice and 

patient health outcomes.  

The effectiveness of PEMs compared 

to other interventions, or of PEMs as 

part of a multifaceted intervention, is 

uncertain. 

84 studies: 32 randomised trials, two 

controlled before-after, and 50 

interrupted time series studies 

Median absolute RD in categorical 

practice outcomes from randomised 

trials was 0.04 when PEMs were 

compared to no intervention (IQR 

0.01 to +0.09). 

 

Audit and feedback279 

 

 

Any summary of 

clinical performance 

of healthcare over a 

specified time period 

to change health 

professional 

behaviour as indexed 

by objectively 

measured 

professional practice 

in a healthcare setting 

or healthcare 

outcomes. 

Target: ‘healthcare provider/peer 

groups’ perceptions of current 

performance levels and useful to 

create cognitive dissonance within 

healthcare professionals as a stimulus 

of behaviour change’. Practicalities: 

resources required to deliver audit and 

feedback including data extraction, 

analysis and dissemination costs. 

Feasibility dependent on availability 

of meaningful routine administrative 

data for feedback. 

Audit and feedback generally lead to 

small but potentially important 

improvements in professional 

practice. The effectiveness of audit 

and feedback seems to depend on 

baseline performance and how the 

feedback is provided. Audit and 

feedback may be most effective when: 

(1) the health professionals are not 

performing well to start out with, (2) 

the person responsible for the audit 

and feedback is a supervisor or 

colleague, (3) it is provided more than 

once, (4) it is given both verbally and 

in writing and (5) it includes clear 

targets and an action plan. 

 

 

 

140 RCTs. Median adjusted RD was 

4.3 % (IQR 0.5 % to 16 %). 
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Cochrane EPOC 

review topic 

Definition Mechanism of action and 

practicality  

Key findings Effect sizes 

On-screen point of 

care computer 

reminders280 

 

 

Patient or encounter 

specific information, 

provided verbally, on 

paper or on a 

computer screen, 

which is designed or 

intended to prompt a 

health professional to 

recall information. 

Target: prompt health professionals to 

remember to do important things 

during patient interaction. 

Practicalities: resources necessary 

vary across the delivery mechanism. 

Point of care computer reminders 

generally achieve small to modest 

improvements in provider behaviour. 

A minority of interventions showed 

larger effects, but no specific 

reminder or contextual features were 

significantly associated with effect 

magnitude. Further research must 

identify design features and 

contextual factors consistently 

associated with larger improvements 

in provider behaviour if computer 

reminders are to succeed on more than 

a trial-and-error basis. 

28 RCTs. Median absolute 

improvement of care (process 

adherence) was 4.2 % (IQR +0.8 % to 

+18.8 %). 

Educational outreach 

visits281 
 

Use of a trained 

person who meets 

with providers in 

their practice settings 

to give information 

with the intent of 

changing the 

providers’ practice. 

The information 

given may have 

included feedback on 

the performance of 

the provider(s). 

Target: an individual’s knowledge and 

attitudes (predominately target 

prescribing behaviours). Practicalities: 

considerable resources including the 

costs of detailers and preparation of 

materials. 

Educational outreach visits alone or 

when combined with other 

interventions have effects on 

prescribing that are relatively 

consistent and small, but potentially 

important. Their effects on other types 

of professional performance vary 

from small to modest improvements, 

and it is not possible from this review 

to explain that variation. 

69 RCTs involving 15,000 + health 

professionals. Median adjusted RD in 

compliance with desired practice was 

5.6 % (IQR 3.0 % to 9.0 %). The 

adjusted RDs were highly consistent 

for prescribing (median 4.8 %, IQR 

3.0 % to 6.5 % for 17 comparisons), 

but varied for other types of 

professional performance (median 6.0 

%, IQR 3.6 % to 16.0 % for 17 

comparisons). EOVs appeared to be 

slightly superior to audit and 

feedback. 

e-learning282  

 

Interactive online 

educational 

programme. 

Target: healthcare practitioners via 

online educational programme. Can 

include personalized instruction and 

allow learners to tailor the pace and 

content individually. It may increase 

accessibility, decrease costs, and 

allow frequent content updates. 

e-learning compared to traditional 

learning resulted in little or no 

difference for improving health 

professionals’ behaviours and 

knowledge or improving patient 

outcomes. 

16 randomised trials involving 5,679 

health professionals. 

Healthcare practitioner compliance 

with desired behaviour (at 3-12 month 

follow-up) had an odds ratio of 0.90 

(95% CI 0.77 to 1.06, 6,027 patients, 

2 studies). 
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Cochrane EPOC 

review topic 

Definition Mechanism of action and 

practicality  

Key findings Effect sizes 

Tools developed by 

guideline 

producers283 

 

Implementation tools 

developed by 

recognised guideline 

producers. 

Target: Developing tools to encourage 

healthcare practitioners to adopt new 

guidelines may be effective at 

improving uptake. 

Providing a tool to healthcare 

practitioners probably lead to 

improved guideline adherence. 

Small number of studies include: one 

used short educational workshops 

tailored to barriers; three provided 

paper-based educational materials, 

order forms, reminders or both. 

Four cluster RCTs. 

Median adjusted RD 0.135 (0.155 and 

0.159 for two studies), indicating a 

median 13.5% greater adherence to 

guidelines in the intervention group. 

Manually generated 

reminders delivered 

on paper284 

 

Paper reminders (not 

generated by a 

computer) given to 

healthcare 

practitioners. 

Target: Paper reminders may prompt 

health practitioners to recall 

information they already know and 

improve practice. They are possibly 

more effective than those generated 

by a computer which can give too 

much information. Countries where 

electronic records are not as widely 

available may benefit. 

Manually-generated reminders 

(delivered on paper) as a single 

intervention probably leads to small to 

moderate improved adherence to 

clinical recommendations. However, 

computerised reminders if available 

should be preferred but under close 

evaluation. 

63 studies: 41 cluster randomised 

controlled trials, 18 individual 

randomised trials, 4 non-randomised 

trials).  

Median improvement in professional 

practice was 8.45% (IQR 2.54% to 

20.58%). 

*Cochrane Overview 

EPOC – Effective Practice and Organisation of Care 

RCT – Randomised controlled trial 

IQR – Interquartile range 

ED – Emergency department 

PEM – Printed educational material 

RD – Risk difference 

EOV – Educational outreach visits
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3.10.2 Single or multifaceted interventions 

As detailed in Table 3.2, the majority of interventions show at least some effect either when 

used alone or in combination with other interventions in changing healthcare professionals’ 

practice, with the degree of effectiveness varying between trials and systematic reviews. 

 

While it is generally accepted that passive approaches to changing practice are ineffective,285 

and actively doing something is better than doing nothing, debate continues as to whether a 

single intervention is more effective than using multiple interventions. While it may seem 

logical that multifaceted interventions, those with two or more components that are 

implemented together, would be more effective than one component,286 there is inconsistent 

data to support or refute this. An initial review claimed that multifaceted interventions were 

more effective,287 but this review lacked the methodological rigour of subsequent reviews. The 

use of robust methodology in subsequent reviews has resulted in conclusions of no obvious 

relationship between the number of interventions used and effectiveness.225,288 

 

A toolkit is a variation on multifaceted interventions. Toolkits are a package of multiple 

knowledge translation interventions, used to facilitate implementation of evidence into clinical 

practice and generally allow for greater flexibility.289 Selection of knowledge translation 

strategies in a toolkit is guided by the user, as opposed to multifaceted interventions where 

interventions “must” be implemented together or in a specified order to comprise the 

knowledge translation intervention. Findings from a scoping review of 39 studies describing 

use of toolkits as a knowledge translation strategy reported that two-thirds (n=26) detailed the 

clinical evidence, rationale or theory underpinning toolkit strategies, with the majority rated as 

methodologically weak.290 Of the eight studies rated as moderate to strong methodology, six 

had a positive effect in changing clinical outcomes. None of these eight studies were 

undertaken in paediatric settings. Authors concluded that toolkits may have a place in 

facilitating practice change in healthcare, with recommendations that a theoretical approach to 

describing, designing, implementing and evaluating toolkits is needed in future studies. This 

belief is consistent with other implementation experts.191,193,216 
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3.11 Evaluation of knowledge translation research 

The effectiveness of knowledge translation interventions is assessed in several ways. Rigorous 

study design such as RCTs are gold standard for the evaluation of intervention effectiveness 

for changing clinical practice.291 However, these results will not provide information on what 

worked, how and why. 

3.11.1 Process evaluation 

Process evaluation is used to assess the fidelity of the intervention, (the degree to which the 

intervention was delivered as planned) providing valuable information on why interventions 

were successful or not successful.291 In multi-site trials, this is particularly important where the 

same interventions were delivered but may have been utilised differently and have different 

effectiveness.292 Having clear descriptions of interventions as well as how these are delivered 

aids in assessing fidelity across settings. Use of a template such as the Template for Intervention 

Description and Replication (TIDieR)293 and use of checklists are encouraged to assist in the 

reporting of interventions.294 This ensures better description and justification of interventions 

chosen, and enables intervention and study replication and refinement of interventions. 

 

Process evaluation of complex interventions, those having multiple active strategies is required 

to open the “black box” on what may or may not have contributed to success or failure.291,295 

Undertaking process evaluation of complex interventions is challenging, as interventions are 

delivered in multiple settings and there may be complex interactions between 

interventions.18,291  Use of theory to guide process evaluations is recommended, with 

frameworks available to assist with the evaluation.291,296 

 

The use of mixed-method evaluation is recommended, as integration of both qualitative and 

quantitative data can assist in the exploration of possible associations between implementation 

strategies, delivery, receipt, and effectiveness outcomes.295,296 A systematic review of process 

evaluations used in implementation studies found weak evidence supporting both design and 

evaluation, with recommendations for theory to be used during and following 

implementation.297 
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3.11.2 Sustainability of change 

Implementation is timely, resource intense and comes with associated cost, and is ultimately 

futile without improvement in practice sustained over time. An important step in completing 

the cycle of knowledge translation is evaluating sustainability of practice change following use 

of an intervention.298 This can be described as the extent to which an evidence-based 

intervention can deliver its intended effectiveness after the initial implementation period has 

finished, and external support structures are no longer in place.299 

 

With growth in the field of implementation science, interest and emphasis is being placed on 

understanding and evaluating sustainability.300 Research assessing sustainability following 

implementation and de-implementation studies is rare, with the few studies undertaken 

reporting poor sustained compliance over time.299,301 For studies demonstrating effectiveness 

with implementation of multiple intervention components, only 60% sustained one of the 

components over time.298 A systematic review evaluating professionals’ adherence to clinical 

practice guidelines showed sustained adherence at one year following active implementation 

in around half of the 14 studies reviewed.302 The studies had significant risk of bias with 

varying definitions of sustainability meaning no robust conclusions could be drawn. Most 

implementation studies in paediatric emergency medicine report the clinical outcomes that the 

intervention aimed to change, but with inadequate reporting on the process and theoretical basis 

for the implementation choices and processes undertaken.303 This negatively impacts on the 

future replication or development of implementation knowledge from which to progress 

implementation and de-implementation science.304 

3.11.3 Knowledge translation research in paediatrics  

Previous strategies used to review knowledge translation studies have been based on 

professional groups,305 clinical practice areas or specific clinical conditions306 and have not 

addressed healthcare’s unique nature which is diverse and multi-disciplinary. The speciality of 

paediatrics inherently has a multi-disciplinary team approach in order to provide care for both 

the child and their family. To answer the question of which knowledge translation 

implementation strategies might work best in child healthcare settings, a systematic review was 

recently undertaken.307 Findings from 48 studies were included (38 RCTs, seven controlled 

before-and-after, three controlled clinical trials) with methodological quality of the studies 

being around one-third strong, moderate and weak respectively. More studies used single 
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compared to multifaceted interventions. Findings were that single component interventions 

may be as effective, or indeed more effective than multifaceted interventions in child healthcare 

settings, with online education and computerised decision support or reminders showing 

benefit. Additionally, tailoring education support using technology and active participation was 

recommended. Taking this approach in paediatric settings may improve the uptake of new 

evidence in to clinical practice. 

3.11.4 Knowledge translation research in the emergency department 

The ED is a unique environment with complexities not seen within other healthcare settings. 

There is high patient throughput, time pressures, the challenges of the patient and family being 

unknown to the clinician, and frequent rotation of staff.308 Further challenges are seen in 

paediatric emergency medicine, as the majority of children are cared for in mixed EDs where 

confidence and knowledge of paediatrics is less than in dedicated paediatric EDs. Clinicians in 

ED face significant challenges due to managing the broad range of clinical conditions crossing 

the life-span, in turn leading to the near impossible task of keeping up with the latest evidence. 

Addressing the need for a contextualised approach to knowledge translation in ED settings has 

been realised, with the importance of barriers and enablers specific to the environment being 

understood, and with knowledge translation interventions tailored to the emergency 

environment.309 

 

A systematic review conducted to investigate the knowledge translation trials completed within 

paediatric emergency medicine found limited studies, low quality of evidence and limited 

description of intervention design and rationale for choice.303 Of the 15 studies reviewed, four 

were cluster-controlled trials. Only one study, an interrupted time series assessed change in 

management of bronchiolitis following the introduction of a national guideline.189 Conclusions 

were that further adequately powered studies using robust methodology be undertaken to help 

guide implementation in this unique clinical area. 

3.11.5 Knowledge translation research in bronchiolitis 

Studies aiming to improve the care delivered to infants with bronchiolitis have used various 

designs.2 Non-experimental studies using a before-and-after methodology have evaluated the 

effect on the evidence-based management of infants with bronchiolitis following the 

introduction of a bronchiolitis clinical guideline, being viewed as the catalyst for change in 
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health professionals’ practice. Results vary with some studies reporting ongoing inappropriate 

use of bronchodilators, glucocorticoids and antibiotics following guideline introduction,189 and 

other studies reporting reduction in use of glucocorticoids, antibiotics and requesting of 

CXRs.188 Other studies using a quality improvement before-and-after methodology to examine 

effectiveness of a range of multifaceted interventions (i.e. site champions, education, email 

reminders, audit and feedback, posters, electronic dashboard and computer prompts) have been 

undertaken.122,185-187,310-313 311,314,315 Most studies reporting small to moderate improvement 

with some reporting no change following multifaceted interventions. 

 

The most recent systematic review evaluating effectiveness of quality improvement strategies 

to reduce unnecessary care in hospitalised children with bronchiolitis (<2 years of age) was 

completed in 2014.2 Findings from 14 studies (participants >12,000) showed promise with 16% 

fewer patients exposed to repeated bronchodilators, a 5% reduction in glucocorticoids 

exposure, a 9% reduction in CXRs and a 4% reduction in prescribed antibiotics. 

Recommendations on the most effective interventions were unable to be made due to the 

heterogeneity between studies. 

 

Internationally there is a lack of literature on interventions designed to address the overuse of 

low-value care.316 Obviously, this also applies specifically to bronchiolitis. To date, studies 

undertaken may have shown decreased use of low-value therapies, but non-experimental study 

design weakens confidence in the findings from these studies, as substantial bias caused by 

confounders may be present. Repeated recommendations have been made for high-quality, 

rigorous research to be undertaken to determine the most effective knowledge translation 

interventions to improve bronchiolitis management.2,189,192,317 

3.12 Conclusion 

Bronchiolitis is the condition seen most frequently in acute paediatrics, and the most common 

reason infants less than one year of age present to hospital and be admitted. All international 

guidelines recommend supportive care, and recommend against the use of low value, non-

evidence-based and potentially harmful therapies. 

 

Despite high-quality evidence of no benefit from undertaking a CXR or administering 

salbutamol, glucocorticoids, antibiotics and adrenaline, significant variation in practice occurs 
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both internationally and nationally. For these reasons, efforts to optimise the translation of 

knowledge into routine clinical practice to improve the evidence-based management of 

bronchiolitis are urgently required. 

 

Robustly developed clinical practice guidelines have been identified as one way of 

disseminating knowledge and improving practice. However, without targeted and theory-

informed implementation their impact on clinical practice may be limited. An Australasian 

Bronchiolitis Guideline6 has been developed using robust methodology. This bi-national 

guideline allows a unique opportunity to undertake a knowledge translation study. 

 

Knowledge translation in paediatric medicine is a relatively new field and in paediatric 

emergency medicine is in its infancy. Approaches to knowledge translation are varied, and 

barriers and challenges experienced in one area of medicine, or indeed region or country are 

unable to be translated to a different context. Therefore, applying findings from studies in other 

countries which are different to our unique healthcare system and environment is problematic. 

Contextualising knowledge translation to the New Zealand acute paediatric environment is an 

important next step in the knowledge translation journey. 

 

There is increasing recognition of challenges in translating knowledge to action. Changing 

behaviour is complex, with a stepped, theory-informed approach being recommended. This 

involves understanding the problem, identifying the barriers and enablers to the evidence-based 

practice, targeting these with theoretically informed interventions, evaluating the chosen 

mechanisms of actions for changing influencing factors, and importantly evaluating their 

effectiveness at improving clinical practice. These efforts will advance knowledge in 

implementation science to help us to understand how and why implementation tools are 

successful, as well as improving evidence-based care for patients. 

3.13 Summary 

This chapter has reviewed knowledge translation and implementation science. This overview 

demonstrates that there is growing evidence for implementation and less so for de-

implementation. There is a gap in the literature of high quality, robustly tested de-

implementation in bronchiolitis. 
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3.14 Aims of the thesis 

As previously described (Section 1.1), the aims of the thesis are to: 

1. Understand the factors (barriers and enablers) influencing evidence-based bronchiolitis 

management (Chapter 5); 

2. Develop bronchiolitis interventions addressing barriers and enablers using a stepped, 

theory and evidence-informed approach (Chapter 6); 

3. Evaluate the effectiveness of the bronchiolitis interventions in a cluster RCT in New 

Zealand and Australia (Chapter 7); 

4. Determine whether the bronchiolitis interventions were delivered as planned and were 

acceptable to clinicians (Chapter 8); 

5. Determine if the mechanisms of action used changed influencing factors (Chapter 9). 
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Chapter 4 Protocol for a cluster randomised controlled trial to 

improve the management of infants with bronchiolitis comparing 

targeted theory-informed interventions to passive dissemination 

of a bronchiolitis clinical guideline 

4.1 Preamble 

As detailed in the literature review, there is significant variation in the evidence-based 

management of infants with bronchiolitis internationally. There are limited high-quality 

knowledge translation studies undertaken in paediatrics to evaluate what works best in this 

specialty. In bronchiolitis, there were no cluster RCTs aiming to assess the effectiveness of 

targeted knowledge translation interventions at improving the evidence-based management of 

infants with bronchiolitis. 

 

This chapter reports on the study protocol for a multi-centre cluster RCT aiming to assess the 

effectiveness of targeted, theory-informed bronchiolitis interventions versus passive 

dissemination of a bronchiolitis clinical practice guideline in improving the evidence-based 

management of infants presenting to hospital with bronchiolitis in New Zealand and Australia. 

 

This chapter has been published in BMC Pediatrics, 2018. The following is the unaltered 

manuscript as published. 

4.2 Implementing evidence-based practices in the care of infants with 

bronchiolitis in Australasian acute care settings: study protocol for a 

cluster randomised controlled study 

Haskell L, Tavender EJ, Wilson CL, O'Brien S, Babl FE, Borland ML, Cotterell E, Schuster T, 

Orsini F, Sheridan N, Johnson D, Oakley E, and Dalziel SR. Implementing evidence-based 

practices in the care of infants with bronchiolitis in Australasian acute care settings: study 

protocol for a cluster randomised controlled trial. BMC Pediatr 2018; 18(1): 218. 
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4.2.1 Abstract 

Background 

Bronchiolitis is the most common reason for admission to hospital for infants less than one 

year of age. Although management is well defined, there is substantial variation in practice, 

with infants receiving ineffective therapies or management. This study will test the 

effectiveness of tailored, theory-informed knowledge translation interventions to decrease the 

use of five clinical therapies or management processes known to be of no benefit, compared to 

usual dissemination practices in infants with bronchiolitis. The primary objective is to establish 

whether the knowledge translation interventions are effective in increasing compliance to five 

evidence-based recommendations in the first 24 hours following presentation to hospital. The 

five recommendations are that infants do not receive; salbutamol, antibiotics, glucocorticoids, 

adrenaline, or a chest radiograph. 

 

Methods/design 

This study is designed as a cluster randomised controlled trial. We will recruit 24 hospitals in 

New Zealand and Australia, stratified by country and provision of tertiary or secondary 

paediatric care. Hospitals will be randomised to either control or intervention groups. Control 

hospitals will receive a copy of the recent Australasian Bronchiolitis Guideline. Intervention 

hospitals will receive knowledge translation interventions informed by a qualitative analysis of 

factors influencing clinician care of infants with bronchiolitis. Key interventions include, local 

stakeholder meetings, identifying medical and nursing clinical leads in both emergency 

departments and paediatric inpatient areas who will attend a single education train-the-trainer 

day to then deliver standardised staff education with the training materials provided and 

coordinate audit and feedback reports locally over the study period. Data will be extracted 

retrospectively for three years prior to the study intervention year, and for seven months of the 

study intervention year bronchiolitis season following intervention delivery to determine 

compliance with the five evidence-based recommendations. Data will be collected to assess 

fidelity to the implementation strategies and to facilitate an economic evaluation. 

 

Discussion 

This study will contribute to the body of knowledge to determine the effectiveness of tailored, 

theory-informed interventions in acute care paediatric settings, with the aim of reducing the 

evidence to practice gaps in the care of infants with bronchiolitis. 
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Trial registration 

Australian New Zealand Clinical Trials Registry ACTRN12616001567415 

4.2.2 Background 

Knowledge translation in emergency medicine is a relatively new field, and in paediatric 

emergency medicine is in its infancy. There have been several trials assessing the effectiveness 

of various strategies for knowledge translation in emergency medicine and in paediatric 

emergency medicine, although none of these were conducted in New Zealand or 

Australia.318,319 Approaches to knowledge translation are varied and, it is likely that barriers 

and challenges experienced in one region or country are not necessarily experienced in another, 

resulting in the need to contextualise knowledge translation evidence to local environments. A 

recent systematic review of knowledge translation studies in paediatric emergency medicine 

concluded that more optimal study designs with explicit descriptions of implementation were 

needed to enhance our understanding of how best to translate evidence in to practice.303 

 

Bronchiolitis is an appropriate condition for testing the effectiveness of knowledge translation 

implementation strategies for a number of reasons; 1) It is an extremely common disease that 

is seen in small rural hospitals as well as in tertiary paediatric centres;20-22 2) It is the most 

common reason for admission to hospital for infants aged  less than one year. In New Zealand, 

there are >70 admissions/1,000 infants. Māori (RR 3.0), Pacific (RR 4.3), and those living in 

the most deprived quintile (RR 4.7) are at most risk;57,320 In Australia; bronchiolitis accounts 

for 56% of all admissions of infants aged less than one year;321  3) Hospitalisation is the primary 

determinant of health care expenditures for the disease;7 4) Management is well defined,322,323 

and necessitates supportive care of oxygen and supplemental hydration with medical and 

nursing involvement;53,134 5) Substantial variations in practice have been shown to occur.195 

Therefore, effective knowledge translation implementation strategies should lower 

unnecessary healthcare interventions, improve patient care and allow reallocation of healthcare 

funds to other areas. 

 

The PREDICT network324 is well placed to undertake this study having completed a multi-

centre RCT of intravenous versus nasogastric fluid replacement in children admitted with 

bronchiolitis.53,134,135,325,326 As part of this trial, data were collected on >3,800 admissions for 

bronchiolitis, over three years from seven Australasian sites. These data show that five 
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therapies and management processes, for which there is high-level evidence that they are 

ineffective, were used at least once in 27% to 48% of bronchiolitis admissions.76 Ineffective 

interventions included inhaled salbutamol, inhaled adrenaline, oral glucocorticoids, antibiotics 

and CXR. 

 

Having identified both inappropriate care and variation in care, an Australasian Bronchiolitis 

Guideline for the management of bronchiolitis was developed, providing evidence and 

recommendations for ED and paediatric inpatient care, with widespread stakeholder 

endorsement.6 Guidelines can be formally defined as “systematically developed statements to 

assist practitioners and patient decisions about appropriate care for specific clinical 

circumstances.”207 It is recognised that to effectively manage conditions there needs to be 

agreement from all specialty groups within individual hospitals involved in care for the 

condition of interest. Thus, the Australasian Bronchiolitis Guideline was developed using a 

consensus process across both countries utilising craft groups and specialists from both the ED 

and paediatric inpatient units involved in management of infants with bronchiolitis. 

Recommendations from this guideline will be implemented using tailored, theory-informed 

knowledge translation interventions in this study as it is now accepted that simply providing 

such a guideline to clinicians is insufficient to significantly change practice.14 

 

Using a theoretical approach to develop knowledge translation interventions is increasingly 

considered to be best practice.216 Tailored interventions (interventions planned following 

investigation into the factors that influence practice and reasons for resisting practice change) 

are more likely to improve practice than no intervention.193 Cochrane EPOC systematic reviews 

have shown that: Interventions consistently showing effectiveness include audit and 

feedback,279 interactive educational meetings, educational outreach visits, reminders (either 

manual or computerised) and multifaceted interventions (defined as a minimum of two 

combined interventions); Interventions that have shown some improvement include the use of 

local champions and local consensus processes and patient-mediated interventions; 

Interventions that consistently show little or no effect are didactic educational meetings and 

educational materials such as those distributed for recommendations of clinical care, including 

practice guidelines, electronic publications and audio-visual materials.12,285 However, there is 

little evidence on the effectiveness of interventions in paediatric emergency medicine settings. 
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We are therefore undertaking a cluster RCT to determine if tailored, theory-informed 

knowledge translation interventions are effective in improving evidence-based practice in 

Australasian paediatric acute care settings. 

4.2.3 Methods 

Aim 

The aim of the study is to test the effectiveness of tailored, theory-informed knowledge 

translation interventions at increasing the uptake of five evidence-based recommendations 

from the Australasian Bronchiolitis Guideline.6 The five key recommendations from the 

guideline are that infants under one year of age with bronchiolitis who present to hospital 

receive none of the following: 1. Salbutamol; 2. Antibiotics; 3. Glucocorticoids; 4. Adrenaline; 

5. A CXR (Table 4.1). 

       Table 4.1 Key clinical recommendations from the Australasian Bronchiolitis Guideline 

Clinical 

intervention 

NHMRC 

strength of 

recommendation 

GRADE 

quality of 

evidence 

Guideline recommendation 

Salbutamol A Strong Do not administer 

salbutamol 

Antibiotics B Conditional Do not use antibiotics  

Glucocorticoids B Strong Do not administer systemic 

or local glucocorticoids 

(nebulised, oral, 

intramuscular or 

intravenous) 

Adrenaline B Strong Do not administer adrenaline 

(nebulised, intramuscular or 

intravenous) 

Chest radiograph  D Conditional Chest radiograph is not 

routinely indicated 

 
       NHMRC - National Health and Medical Research Council 

       GRADE - Grading of Recommendations, Assessment, Development and Evaluations 

 

Research objectives 

The primary objective is to determine the effectiveness of tailored, theory-informed knowledge 

translation interventions versus passive dissemination of a bronchiolitis guideline in decreasing 

use of therapies and management processes known to be of no benefit in infants with 

bronchiolitis. 
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Secondary objectives include evaluating the effectiveness of the interventions at decreasing 

duration of hospital stay for infants with bronchiolitis and determining their relative 

effectiveness in tertiary paediatric and secondary hospitals. In addition we will also quantify 

health care costs (including cost associated with guideline development and implementation) 

and measure change in median medication doses. 

 

Integral to our primary objective is the need to evaluate the fidelity of the knowledge translation 

interventions and assess receipt, delivery and acceptability of the knowledge translation 

interventions by conducting a process evaluation. 

 

Design 

This is a multi-centre cluster RCT where the hospitals, ED and paediatric inpatient staff 

members, represent the units of randomisation. A randomised design is advantageous in 

evaluating the effectiveness of an intervention since bias is minimised when estimating 

intervention effects compared with other study designs.327,328 Clusters have been chosen for the 

following reasons: 1) The intervention is targeted to the staff involved in the care of infants 

with bronchiolitis, 2) The hospitals represent distinct non-independent patient populations in 

both geographical areas and levels of paediatric service provision, and 3) A RCT involving 

randomisation at the level of the patient is impractical.329,330 The study design is outlined in  

Figure 4.1. 
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Figure 4.1 Knowledge translation study process design 

 

KT Bronchiolitis Study

Control

Central HREC review
Recruitment of sites

Site visits – identify clinical leads*
Departmental agreement (ED and paediatic 

inpatients)
Ethics / governance

Randomisation

Intervention

Baseline staff surveys
Provision of Australasian Bronchiolitis 

Guideline

Post intervention staff surveys
Complete retrospective effectiveness data 

collection
Site visit and auditing of data collection 

KT intervention
Local stakeholder meetings

Identify clinical leads
Discuss barriers and tailoring

Train-the-trainer day
Provision of local training materials

Audit and feedback
Fortnightly contact with sites

Process evaluation

Post intervention staff surveys
Complete retrospective effectiveness data 

collection
Site visit and auditing of data collection

Train-the-trainer day
Provision of local training  materials

Baseline staff surveys
Provision of Australasian Bronchiolitis 

Guideline

 

*Site visit to include: meeting clinical directors, discussion re study requirements, ethics and the departmental agreement. 

KT – Knowledge translation 

HREC - Health Research Ethics Committee 

ED – Emergency department 
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Recruitment and eligibility 

Recruitment of hospitals and inclusion/exclusion criteria 

Hospitals will be identified in two ways; through the members of the PREDICT research 

network and from the Australasian College for Emergency Medicine ED Directory list of 24-

hour Australasian EDs (regional and metropolitan) until a total of 24 hospitals are recruited 

(six New Zealand and 18 Australian hospitals), ensuring selection across different states and 

hospitals that provide different levels of paediatric care. Hospitals who have principal or co-

investigators in this study, or who had clinicians with significant involvement in the writing of 

the Australasian Bronchiolitis Guideline will be excluded to reduce the potential risk of bias in 

the study results. 

 

Following initial contact, a recruitment pack detailing the proposed study will be sent to both 

clinical directors and nursing managers of ED and paediatric inpatient areas. A recruitment 

meeting will follow (via telephone or face-to-face) to discuss details and logistics of the study 

(with expectations of hospitals as well as the study team detailed). A baseline checklist will be 

completed to quantify annual bronchiolitis presentation numbers. 

 

Inclusion criteria for hospitals: 

• Have a confirmed ED census of >135 bronchiolitis presentations per year. 

• Be willing to participate and abide by the randomisation schedule (either control or 

intervention). 

• A signed department agreement by both ED and paediatric inpatient clinical directors. 

• Have the ability to collect the required retrospective patient data from clinical notes. 

 

Exclusion criteria for hospitals: 

• Inability to audit clinical notes. 

• Be averse to participating if randomised to the control arm. 

• Those hospitals having clinicians who are principal or co-investigators in this study or 

had significant involvement in the writing of the Australasian Bronchiolitis Guideline. 

 

Randomisation and allocation concealment 

Randomisation of hospitals into either intervention or control groups will be completed using 

randomisation Stata 14.2 statistical software, by a statistician not affiliated with the study. 
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Stratification will be undertaken by country (New Zealand and Australia) as well as whether 

the hospital is a tertiary or secondary paediatric hospital. A hospital will be classified as tertiary 

if they have a dedicated paediatric ICU. 

 

Blinding 

Owing to the nature of the intervention, it will not be possible to blind staff members involved 

in the study to group allocation. This is a potential threat to the validity of the study. 

Communication between intervention and control groups will be discouraged but still may 

occur. 

 

Ideally hospitals will use local data collectors not associated with patient care in ED or 

paediatric inpatient areas and who are not aware of study outcomes. The data collection training 

will focus on the operational aspects of the study. A percentage of data collection at each site 

will be independently audited to confirm the authenticity of the data. 

 

Knowledge translation interventions 

Intervention groups 

Hospital intervention groups will receive tailored, theory informed knowledge translation 

interventions. A stepped approach will be followed to develop the interventions including: 

identifying five key evidence-based recommendations from the bronchiolitis guideline as well 

as using findings from a previous qualitative study where clinicians were interviewed to 

identify factors perceived to influence the management of infants with bronchiolitis. The 

interview schedule was developed and interviews analysed using the TDF which describes a 

comprehensive structure of 14 theoretical domains from 33 behaviour change theories and 128 

constructs. The TDF has demonstrated strong explanatory and predictive powers across a 

number of healthcare settings with helpfulness in advising interventions to improve practice 

change.238,246 This framework has recently been successfully trialled in an Australian ED 

environment to understand factors influencing the management of mTBI in adults to then guide 

intervention development.251 Thematic analysis findings from the qualitative interviews will 

be mapped to behaviour change techniques with interventions being developed to address 

influencing factors. Table 4.2 summarises the intervention components of this protocol. 
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Table 4.2 Planned delivery of the intervention 

 
All interventions Intervention site Control site 

Electronic and printed copy of complete Australasian 

Bronchiolitis Guideline   

Electronic and printed copy of summarised bedside clinical 

Australasian Bronchiolitis Guideline   

Multidisciplinary key stake holder meeting to create 

organisational buy-in   

Identification of up to four clinical leads (medical and nursing) 

from ED and paediatric inpatient areas   

One day train-the-trainer workshop for clinical leads 
  

Provision of knowledge translation materials for local training 

• Educational power points 

• Fact sheets 

• Posters 

• Parent / caregiver information sheet 

  

Monthly audit and feedback site reports 
  

Knowledge translation study manual 
  

Support for clinical leads during intervention period by key 

research group contact   

 

Control groups 

Hospitals in the control group will receive an electronic and printed copy of the complete 

Australasian Bronchiolitis Guideline as well as the summarised bedside clinical version. At the 

end of the study (after effectiveness data collection has occurred), control hospitals will be 

offered a one-day training day which will cover similar content to that which the intervention 

groups received. 

4.2.4 Research outcomes 

Primary outcome 

Compliance or non-compliance for each patient presentation with the guideline during the first 

24 hours following presentation to ED (acute care period), with regards to the use of five key 

therapies and management processes known to have no benefit (salbutamol, antibiotics, 

glucocorticoids, adrenaline and CXR). 
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Secondary outcomes 

1. Compliance or non-compliance for each patient presentation with the guideline with 

regards to the use of key therapies and management processes known to have no benefit 

(salbutamol, antibiotics, glucocorticoids, adrenaline and CXR): 

a. While in ED. 

b. While an inpatient. 

c. During total hospitalisation. 

 

2. Compliance or non-compliance for each patient presentation with guideline 

recommendations during the first 24 hours following presentation to the ED (acute care period) 

with regards to the use of: 

a. Salbutamol. 

b. Antibiotics. 

c. Glucocorticoids. 

d. Adrenaline. 

e. CXR. 

 

3. Compliance or non-compliance for each patient presentation with guideline 

recommendations during their total hospitalisation with regards to use of: 

a. Salbutamol. 

b. Antibiotics. 

c. Glucocorticoids. 

d. Adrenaline. 

e. CXR. 

 

4. Process evaluation including measure of receipt, delivery and acceptability. 

5. Length of stay. 

6. Death and or intensive care admission. 

7. Health care costs (including cost associated with guideline development and 

implementation). 

8. Median number of medication doses: 

a. In acute care period. 

b. During total hospitalisation. 
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Identification of study patients 

In order to determine the effect of the intervention on clinical practice outcomes, data extraction 

from a random selection of patient records will be conducted by chart auditors appointed at 

each site. The numbers of patient records required are: 

• 1/05/14 – 30/04/2016 - Retrospective chart audit (100 patients/year) pre knowledge 

translation interventions (2 years). 

• 1/5/16 – 30/4/17 – Retrospective chart audit (100 patients) - “washout period” during 

which the Australasian Bronchiolitis Guideline was released (1 year). 

• 1/05/17 – 30/11/17 –  Retrospective chart audit (155 patients) post knowledge 

translation interventions (7 months). 

 

Inclusion / exclusion criteria 

Patients will be eligible for data extraction if they are aged less than 12 months (at time of 

presentation), AND have a recorded diagnosis of bronchiolitis on discharge from ED to home, 

OR a diagnosis of bronchiolitis on discharge from the paediatric inpatient area AND a recorded 

diagnosis of bronchiolitis in ED. It is important that admitted infants are only included in the 

data analysis where both the ED and paediatric inpatient clinicians believed they had 

bronchiolitis and therefore should have been managed as such. If the patient was admitted 

directly to the paediatric inpatient area without being seen in ED (as occurs in some hospitals), 

and was discharged with a recorded diagnosis of bronchiolitis, they will be included. There 

will be no exclusion on the basis of co-morbidities, transfer from other health care facilities or 

representation with bronchiolitis. 

 

Staff survey 

Medical and nursing staff from ED and paediatric inpatient areas in the intervention and control 

groups will complete two surveys (at baseline and post intervention), to explore factors that 

may influence how they manage infants with bronchiolitis. Inclusion criteria for staff members 

completing surveys will be: 1) Current ED or general paediatric inpatient area employee; 2) 

On active practice roster; 3) Registered nurse (RN), enrolled nurses, or 4) Registrars, house 

officers (or equivalent) or consultants. Exclusion criteria for staff members completing surveys 

will be: 1) Students or interns; 2) Clinicians not currently engaged in clinical practice; 3) 

Agency or bank staff (nurses), or locums (medical). Eligible staff members identified by a 

research identification number only, will be randomly selected to receive a staff survey by the 
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central study team. The site clinical lead will organise delivery of an invitation letter and 

information form with the survey to the selected staff members. Consent will be implied if a 

completed survey is returned to the central research team. Staff who decline or are unavailable 

to participate will be replaced by another randomly selected person at a similar level of practice. 

 

Ten staff members from each departmental group will be asked to complete a survey e.g. 10 

ED nurses, 10 ED medical staff, 10 paediatric inpatient nurses and 10 paediatric inpatient 

medical staff. Those who completed baseline surveys will be sent post-intervention surveys 

wherever possible. Additional staff will be randomly selected to complete a survey if baseline 

staff are lost to follow-up at the post-intervention stage. 

 

Data quality assurance 

Patient data 

Data collection and accurate documentation will be the responsibility of the site study staff, 

under the supervision of the site principal investigator. A site manual will be provided to each 

clinical lead which details data collection processes for the study. 

 

Infants with International Classification of Diseases-9 or 10 (ICD-9 or ICD-10) codes related 

to bronchiolitis for the respective time periods of data collection will be identified. From this 

list, the research group will randomly select the required number of infants for each time period 

for whom data will be extracted for. Trained chart auditors will review all records to ensure 

eligibility criteria are met. Training will maximise consistency both in identification of patients 

and minimising selective auditing in addition to attaining consistency in data collection. 

 

Patient data to be collected: 

• Date of birth 

• Sex 

• Ethnicity 

• ED length of stay 

• Disposition from ED  

• Length of stay for inpatients  

• Length of stay for those admitted to ICU 

• Past history 
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• Salbutamol administration during hospitalisation: number and timing of doses 

• Antibiotics administration during hospitalisation: number and timing of doses 

• Glucocorticoid administration during hospitalisation: number and timing of doses 

• Adrenaline administration during hospitalisation: number and timing of doses 

• CXR during hospitalisation, time taken and CXR report 

• Use of supplementary oxygen during hospitalisation 

• Use of high-flow during hospitalisation 

 

Data will be entered into the Research Electronic Data Capture (REDCap) study database, 

housed at Murdoch Children’s Research Institute (MCRI), Melbourne, Australia. Each site will 

maintain an electronic log book containing patient research identification codes to enable data 

to be re-identified at the site if required. 

 

During site visits, a small sample (10) of clinical notes will be reviewed by the study team in 

order to formally test reliability and accuracy of data extraction. 

 

Staff survey data 

The survey will explore factors that may influence how clinicians manage infants with 

bronchiolitis, and site departmental change management, with change measured from baseline 

(start of study) to post-intervention (end of study). De-identified, completed surveys with a site 

code and study participant number will be returned to the researchers by mail. Clinical leads 

and data entry staff at each site will not have access to the data. Survey data will be entered 

into REDCap. Researchers will have access to the data and study participant number, but no 

identifiable information other than the site code and study participant number. 

 

Process evaluation data 

Process evaluation data will be collected at each intervention site331 and provide data on the 

feasibility of the materials, whether they reached the target group, perceptions on the delivery 

and receipt of materials,295 as well as the fidelity to the intended use of the intervention 

components. Part of the role of the clinical leads in the intervention arm, will be to ensure 

information is collected for process evaluation. These data will be entered directly into 

REDCap or on to an excel spread sheet (which will then be entered in to REDCap), with detail 

on time involved, numbers of personnel educated, materials used and any information to 
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provide more detail on challenges, successes, and any problems or positive experiences that 

occurred. Clinical leads will not be able to see any other sites’ data. This information will be 

complemented by interviews with clinical leads at the end of the study in order to explore and 

explain any emerging issues. A comprehensive commentary on each intervention used will be 

created. 

 

Sample size 

The primary outcome of this study is compliance to the Australasian Bronchiolitis Guideline 

in regards to the five therapies and management processes known to have no benefit. 

 

The sample size calculation is bound by the assumption of an absolute increase in compliance 

to the guideline of at least 15% in the intervention arm compared to the control arm in which, 

according to preliminary data, compliance to the guideline is assumed to be close to 50%. The 

rationale for selecting an absolute increase in compliance of 15% is that it is both clinically 

relevant and also justifies the resource associated with delivery of the intervention. A sample 

size of 1,620 infants per arm (3,240 in total) is required to provide 82% power (alpha=0.05) to 

detect a minimum difference of 15% in compliance with the guideline, allowing for an average 

intra-class correlation coefficient (ICC) of 0.055 (based on previous data from seven 

Australasian hospitals76) and an average cluster size of 135 (24 clusters in total). 

 

The sample size calculations took the nature of the outcome (binary variable outcome variable: 

guideline compliance yes/no) as well as the issue of clustering (heterogeneity in estimated 

proportions between sites that exceeds variability being explained by random sampling) into 

account. 

 

Effectiveness analysis 

The primary analysis will be on an intention to treat basis. 

 

The principal analysis will examine compliance or non-compliance with the guideline, for each 

individual patient in the acute care period, ED and as an inpatient, with regards to key therapies 

and management processes known to have no benefit. 

 

A Generalised Linear Mixed Models (GLMM) will be used to estimate the marginal difference 

in the proportion of bronchiolitis patients treated in accordance with the existing guideline 
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between the study arms. The GLMM approach will employ a logit link function and will 

include random effect terms for study site. Based on the GLMM, RDs between the proportions 

of compliance to the guideline in the two arms with its 95% CI will be computed. Missing 

outcome data will be imputed using multiple imputation model. 

 

The details of the primary and secondary statistical analyses will be specified in a separate 

statistical analysis plan (SAP) which will be finalised before study database lock. The SAP will 

detail covariates to be considered in the primary analysis model as well as subgroup and 

sensitivity analyses to be performed. The SAP will also outline the multiple imputation strategy 

to handle missing data. 

 

Economic evaluation 

An economic analysis will be carried out with costs associated with the hospital stay. This will 

include: cost of ED presentation, cost of admission and cost of therapies. Additionally, costs 

associated with the development of the Australasian Bronchiolitis Guideline and the 

knowledge translation intervention development and implementation will be analysed. 

 

Process evaluation 

Both quantitative and qualitative data will be gathered to evaluate the process of 

implementation of the intervention. This data will be analysed to assess fidelity in the delivery 

of the knowledge translation interventions (what was delivered, to whom and how) as well as 

undertaking a thematic analysis of staff response to open ended questions about the 

acceptability of the interventions and their perceptions of facilitators and barriers encountered. 

 

Ethics approval and consent to participate 

This study has undergone ethics review and been approved by the Royal Children’s Hospital 

Human Research Ethics Committee (EC00238), Australia (reference HREC/16/RCHM/84) 

and the Northern A Health and Disability Ethics Committee, New Zealand (reference 

16/NTA/146). Hospitals agreeing to take part will obtain local research governance review. 

This includes a departmental agreement signed by both the clinical director of ED and 

inpatients and a data transfer agreement. 
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Confidentiality of data 

Confidentiality of data will be ensured via the following means: 1) All data collected will be 

entered in to REDCap – a secure, web-based server, 2) Unique password protected usernames 

will be provided to REDCap users with different levels of access dependent on the person’s 

role in the study, 3) Patient data entered into REDCap will be de-identified, and 4) Staff data 

returned centrally will also be de-identified. 

4.2.5 Discussion 

This study aims to evaluate the implementation of tailored, theory-informed knowledge 

translation interventions to improve key evidence-based recommended practices for the 

management of infants with bronchiolitis in Australasian EDs and paediatric inpatient settings. 

This study builds upon previous work to assess the effectiveness of tailored interventions in 

acute settings and use of the TDF.251,252 This study will specifically look at whether these 

interventions can reduce the use of ineffective therapies and management processes for 

bronchiolitis, a paediatric condition frequently seen in the acute care setting. This study will 

have implications beyond bronchiolitis management, with improving knowledge of knowledge 

translation in the paediatric acute care setting. We believe that this is the first study to evaluate 

these five key recommendations. 

 

Trial status 

At the time of submitting this paper, recruitment of 26 sites has occurred with each attaining 

local ethics and governance requirements. Two more sites were recruited than originally 

planned, to allow for the possibility of a site withdrawing at a late stage. Randomisation has 

occurred and knowledge translation interventions have been undertaken in intervention sites. 

Effectiveness data collection has commenced. 
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Chapter 5 Understanding practice: the factors that influence 

management of infants with bronchiolitis: a qualitative study 

using the Theoretical Domains Framework 

5.1 Preamble 

This chapter presents the results of qualitative interviews with ED and paediatric inpatient 

clinicians to identify factors that influence the evidence-based management of infants with 

bronchiolitis. The TDF was used to develop interview questions and analyse results. How 

findings from this study were used to develop targeted theory-informed bronchiolitis 

interventions will be discussed in Chapter 6. 

 

This chapter has been published in BMC Pediatrics, 2020. The following is the unaltered 

manuscript submitted for publication. Table 1 in the manuscript has been renamed Table 4.1 

(Chapter 4) in this thesis. Additional file 1 and 2 in the supplementary material published with 

this manuscript has been renamed Appendices C and B respectively in this thesis. Additional 

file 3, Tables S1-S5 in the supplementary material published with this manuscript, have been 

included in the body of this thesis and renamed as Table 5.2: S1-S5. 

5.2 Understanding factors that contribute to variations in bronchiolitis 

management in acute care settings: a qualitative study in Australia 

and New Zealand using the Theoretical Domains Framework 

Haskell L, Tavender EJ, Wilson C, Babl F, Sheridan N, Oakley E, and Dalziel SR. 

Understanding factors that contribute to variations in bronchiolitis management in acute care 

settings: a qualitative study in Australia and New Zealand using the Theoretical Domains 

Framework. BMC Pediatr 2020; 20(1): 189. 
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5.2.1 Abstract 

Background 

Bronchiolitis is the most common reason for infants under one year of age to be hospitalised. 

Despite management being well defined with high quality evidence of no efficacy for 

salbutamol, adrenaline, glucocorticoids, antibiotics or chest radiograph, substantial variation in 

practice occurs. Understanding factors that influence practice variation is vital in order to tailor 

knowledge translation interventions to improve practice. This study explores factors 

influencing the uptake of five evidence-based guideline recommendations using the 

Theoretical Domains Framework. 

 

Methods  

Semi-structured interviews were undertaken with clinicians in emergency departments and 

paediatric inpatient areas across New Zealand and Australia exploring current practice, and 

factors that influence this, based on the Theoretical Domains Framework. Interview transcripts 

were coded using thematic content analysis. 

 

Results  

Between July and October 2016, 20 clinicians (12 doctors, 8 nurses) were interviewed. Most 

clinicians believed chest radiographs were not indicated and caused radiation exposure (beliefs 

about consequences). However, in practice their decisions were influenced by concerns about 

misdiagnosis, severity of illness, lack of experience (knowledge) and confidence in managing 

infants with bronchiolitis (skills), and parental pressure influencing practice (social influences). 

Some senior clinicians believed trialling salbutamol might be of benefit for some infants 

(beliefs about consequences) but others strongly discounted this, believing salbutamol to be 

ineffective, with high quality evidence supporting this (knowledge). Most were concerned 

about antibiotic resistance and did not believe in antibiotic use in infants with bronchiolitis 

(beliefs about consequences) but experienced pressure from parents to prescribe (social 

influences). Glucocorticoid use was generally believed to be of no benefit (knowledge) with 

concerns surrounding frequency of use in primary care, and parental pressure (social 

influences). Nurses reinforced evidence-based management of bronchiolitis with junior 

clinicians (social/professional role and identity). Regular turnover of medical staff, a lack of 

“paediatric confident” nurses and doctors, reduced senior medical coverage after hours, and 
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time pressure in emergency departments were factors influencing practice (environmental 

context and resources). 

 

Conclusions  

Factors influencing the management of infants with bronchiolitis in the acute care period were 

identified using the Theoretical Domains Framework. These factors will inform the 

development of tailored knowledge translation interventions. 

5.2.2 Background 

Bronchiolitis is a common condition affecting infants less than one year of age, with 

presentations to small rural hospitals as well as large tertiary paediatric centres.20-22 It is the 

most common reason for admission to hospital for infants aged less than one year. In New 

Zealand, there are >70 admissions/1,000 infants with bronchiolitis hospitalisation rates 

increasing year on year.332 Māori (RR 3.0), Pacific (RR 4.3), and those infants living in the 

most deprived quintile (RR 4.7) are at most risk.320 In Australia, bronchiolitis accounts for 56 

per cent of all admissions of infants aged less than one year.321 Healthcare expenditure for 

bronchiolitis is predominantly confined to inpatient management of admitted patients, with 

estimates that in the US alone this cost is US$1.7billion1,54,333 accounting for approximately 

100,000 infants admissions annually.54 

 

Management of bronchiolitis is well defined1,322,323 and necessitates supportive care; 

respiratory support, supplemental hydration53,134 with medical and nursing involvement. 

Current international guidelines,7,8,73 including a recent evidence-based guideline from New 

Zealand and Australia (Australasian Bronchiolitis Guideline)6,213 recommend against the use 

of inhaled salbutamol, inhaled adrenaline, oral glucocorticoids, antibiotics and CXR as they 

are considered ineffective for routine care of infants admitted to hospital with 

bronchiolitis.6,53,134,135,325,326 Despite high quality evidence that these five therapies and 

management processes are ineffective and associated with harm, variation in practice 

continues. In New Zealand and Australia, data from over 3,000 presentations to seven hospitals 

concluded that these five interventions were used at least once in 27% to 48% of bronchiolitis 

admissions.195,334 These data are consistent with international comparisons in North America, 

the UK and Europe11 and highlight the gap between evidence-base and clinical practice. 
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There is little understanding of what works to improve clinical practice in paediatric emergency 

medicine as evidence for effective dissemination and implementation methods in this setting 

is limited.303,335 What is clear from the knowledge translation literature is that interventions are 

more likely to be effective if theory is used in the development process. This allows the 

targeting of causal determinants of behaviour and facilitates an understanding of what works, 

for whom, and under what conditions, with resulting interventions then “tailored and theory-

informed.”18,193,216 

 

The TDF238,246 has been designed to incorporate a wide range of theories relevant to behaviour 

change for use in implementation research. The TDF has a comprehensive structure of 14 

theoretical domains from 33 behaviour change theories and 128 constructs. The framework has 

demonstrated strong explanatory and predictive powers across a number of healthcare settings 

and is particularly helpful when selecting interventions to improve practice change. This 

framework has been successfully trialled in the Australian ED environment to understand 

factors influencing the management of mTBI in adults and guide intervention 

development.251,252 A subsequent cluster RCT of this intervention resulted in improvement in 

the uptake of practice recommendations.250 The TDF has also been used to develop 

implementation interventions in the acute care setting of stroke management.255 For these 

reasons, this framework was considered appropriate to use to develop interventions aiming to 

reduce the evidence-practice gap in bronchiolitis management in New Zealand and Australia. 

 

The aim of this study was to explore factors identified by ED and paediatric inpatient clinicians 

that may influence the uptake of five key evidence-based recommendations from the 

Australasian Bronchiolitis Guideline6 (see Chapter 4, Table 4.1). Secondary aims sought to 

identify key differences in influencing factors regarding location of hospitals (metropolitan, 

regional) and seniority (senior, junior) of clinicians (medical, nursing). Findings from this study 

will be used to develop a targeted, theory and evidence informed intervention aiming to reduce 

unnecessary use of therapies in the care of infants with bronchiolitis in New Zealand and 

Australian hospitals. Evaluation of the intervention will be assessed through a cluster RCT, the 

protocol of which is reported separately.336 
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5.2.3 Methods  

Study design 

Qualitative study using in-depth, semi-structured interviews. 

 

Participants and sampling 

Clinicians were eligible for inclusion if they were on an active practice roster working in either 

the ED or paediatric inpatient areas, in New Zealand and Australia and as a doctor or nurse 

with responsibility for the medical and nursing management of infants with bronchiolitis. There 

were no exclusion criteria. We used a stratified purposeful sampling strategy from a range of 

metropolitan and regional hospitals who were part of the PREDICT network, as well as 

sampling of junior and senior medical and nursing clinicians, in order to reduce selection bias. 

The objective was to recruit from four hospitals reflective of the range of hospitals where 

infants receive paediatric care across New Zealand and Australia; from two countries (New 

Zealand and Australia) and from two settings (metropolitan hospitals/tertiary provider of 

paediatric care with a paediatric ED and regional hospitals/secondary provider of paediatric 

care with a mixed adult/paediatric ED). 

 

No incentives were provided to participants. Sampling continued until saturation of the data 

were reached, with the stopping criteria tested after the third and then each subsequent 

interview until there were three successive interviews with no new material identified.337 

 

Recruitment 

The clinical director of either the EDs or paediatric inpatient area was initially approached to 

confirm that their hospital would agree to take part in the study. An invitation letter was emailed 

to clinical directors of both ED and paediatric inpatient areas including a participant 

information sheet and consent form. The clinical directors, together with nursing leads, at each 

site forwarded study documentation to suitable medical and nursing staff for participation in 

the study. Interested individuals were invited to contact the research staff directly so that 

questions could be answered by phone or email. Participants opted into the study through 

completion of a consent form and gave verbal confirmation at the start of the interview. 

 

Face-to-face interviews with clinicians were undertaken at an agreed time and location within 

their hospital. If face-to-face interviews were not possible clinicians were invited to be 
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interviewed by telephone. Three researchers (LH, EJT, CW) conducted the interviews, with 

two researchers being present at each interview. All interviews were undertaken in English and 

were digitally recorded. LH is a paediatric emergency nurse practitioner with extensive 

experience of managing infants with bronchiolitis. EJT is a post-doctoral implementation 

researcher who has completed qualitative studies using clinician interviews such as this, and 

CW is a research coordinator with a nursing background. 

 

Interview content 

The interview guide consisted of two parts (Appendix B). First, broad questions were asked 

about bronchiolitis management and variability in practice. Second, clinicians’ perspectives 

were sought on why the five evidence-based bronchiolitis recommendations were being 

followed, or not. Their perceptions of the factors influencing their colleagues’ decision to order 

therapies and interventions were explored. The structure of the interview guide was informed 

by the TDF with questions formulated to explore domains. Practicing paediatric emergency 

medicine clinicians (SRD, EO, FEB) and the research team reviewed and revised the interview 

schedule, which was subsequently piloted with a senior nurse and doctor not associated with 

the study. These interviews were not analysed. 

 

Data analysis 

The interview recordings were de-identified and transcribed verbatim. Checked transcripts 

were uploaded into NVivo 11 qualitative data analysis Software (QSR International Pty Ltd., 

London, UK) to manage and facilitate the analysis.  

  

Data were analysed using inductive thematic analysis and an iterative process. Two researchers 

(LH/EJT) independently reviewed the transcribed interview and open coded text relevant to 

each of the recommended practices and the factors influencing those practices. The TDF 

offered an analytic framework to code these factors. When text was relevant to more than one 

domain, it was cross indexed. Coding was discussed by interviewers after the first five 

interviews to ensure consistency. Discrepancies were identified, discussed and consensus was 

reached. Saliency analysis confirmed the degree to which each code occurred, and implied 

importance (frequently mentioned or deemed important by participants or researchers).338 

Important factors within a domain were highlighted by verbatim quotations.237 
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The Standards for Reporting Qualitative Research (SRQR) has been followed and checklist 

completed (Appendix C: Standard for Reporting Qualitative Research checklist).339 

 

Central ethics review and approval for the project was undertaken in New Zealand and 

Australia (see Declarations section for further details; Appendix D: Ethics approval 

documents). 

5.2.4 Results 

Participants 

Four hospitals were approached, all agreed to participate. Thematic saturation was reached at 

20 interviews (see Table 5.1), conducted between July and October 2016. Face-to-face 

interviews were conducted with 17 clinicians and telephone interviews with three. The median 

interview duration was 30 minutes with a range of 20 to 49 minutes. 

 

Each of the recommended practices from the Australasian Bronchiolitis Guideline had its own 

patterns of influencing factors. Table 5.2 lists the factors perceived to influence practices, 

arranged by TDF domains and clinician group. Explanatory quotations have been included to 

further describe clinician’s beliefs. Minor changes to quotations have been made to ensure 

readability with the clinicians intended statement remaining unchanged and in italics. The 

following paragraphs summarize our findings. Responses were consistent across both 

countries. 



 

92 

Table 5.1 Characteristics of participants 

 
Hospital Country Level1 Area2 Local 

bronchiolitis 

guideline 

Senior 

Medical 

Officer3 

Resident Medical  

Officer 

Senior registered 

nurse4 

Registered  

nurse 

Total 

1 New Zealand Metro Paediatric ED 

 

Yes 1 1 1  3 

1 New Zealand Metro Paediatric inpatient 

ward 

 

Yes 1   2 3 

2 New Zealand Regional Mixed 

adult/paediatric ED  

 

No5 1 1  1 3 

2 New Zealand Regional Paediatric inpatient 

ward 

 

No5 3   2 5 

        New Zealand n=14 

          

          

3 Australia Metro Paediatric ED  

 

Yes 1   1 2 

3 Australia Metro Paediatric inpatient 

ward 

 

Yes 2  1  3 

4 Australia Regional Mixed 

adult/paediatric ED  

 

No5     0 

4 Australia Regional Paediatric inpatient 

ward 

 

No5 1    1 

        Australia n=6 

          

   TOTAL 

 

 10 2 2 6 20 

 
1Level – Metropolitan/major city (metro) or Regional  
2Area – Paediatric inpatient ward or Emergency Department (ED) (paediatric ED OR mixed adult and paediatric ED) 
3Senior Medical Officer – Consultant Paediatrician or Emergency Physician (>10 years post graduate experience) 
4Senior registered nurse – nurse working in senior nursing position (>10 years post graduate experience) 
5Use local tertiary hospital’s guideline
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CXR use in infants with bronchiolitis 

The majority of clinicians did not see routine CXR as indicated for infants with bronchiolitis. 

 

Factors influencing practice 

The key factors perceived to influence practice of performing a CXR in infants with 

bronchiolitis were predominantly grouped within five domains: beliefs about consequences, 

knowledge, skills, social influences, and environmental context and resources (Table 5.2: S1). 

 

There were widely held concerns about the known risks of radiation (beliefs about 

consequences). 

What concerns you is if the child has been in eight times for bronchiolitis and they’ve had  

six x-rays, and you, kind of, think that’s getting unnecessary. 

(Senior Medical Officer (SMO), Paediatric Inpatients, Regional) 

 

There were some who believed that as a CXR involved only a small amount of radiation, it 

was not a problem (beliefs about consequences). 

They’re just doing extra things that are unnecessary and costly and maybe just have a little 

bit of morbidity in the sense you’ve given them a small amount of radiation. 

 (SMO, Paediatric Inpatients, Metropolitan) 

 

The majority of nurses and doctors expressed concerns about missing an alternative diagnosis 

or, if an infant was in significant respiratory distress, a CXR could be justified and might assist 

in confirming the diagnosis (beliefs about consequences). 

I think they’re worried about deterioration. And I think worried about whether a child  

should be on IV antibiotics. 

(SMO, Paediatric ED, Metropolitan) 

 

Both doctors and nurses stated that CXRs were more likely to be undertaken by clinicians who 

had a lack of knowledge and experience in caring for infants with bronchiolitis (knowledge). 

Yeah, I think it’s lack of knowledge and seniority, really. The more junior you are, you, 

I guess, tend to do more things, because you think it’s the right thing to do 

and it might not be the right thing to do. 

(Senior RN Paediatric ED, Metropolitan) 
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Several senior nurses and doctors perceived there was often a lack of competence and 

confidence in caring for infants with bronchiolitis which led to the increased use of CXRs 

(skills). 

 

Several clinicians considered that parental pressure was a factor in CXRs being performed 

(social influences). Either they were expecting a CXR (e.g. had been advised by their primary 

healthcare provider that one would be completed in the ED) or that parents felt reassured if a 

CXR was completed. 

So there are parents that come in with expectations. 

(Resident Medical Officer (RMO), Paediatric Inpatients, Metropolitan) 

 

Several environmental context and resource factors were identified that were thought to 

influence a clinician’s decision to order a CXR. In both metropolitan and regional hospitals, 

time pressure to make decisions in ED (all sites have government-imposed ED length of stay 

targets of between 4 and 6 hours), reduced after hours support for junior medical staff, and 

turnover and rotations of staff were thought to contribute to infants receiving a CXR. 

A brand-new Senior House Officer who has only seen a handful of bronchiolitis, 

who’s on overnight, who’s got a baby who’s working [hard] and has a fever, 

then I think that they will be more inclined to do an x-ray. 

(SMO, Paediatric Inpatients, Regional) 

 

Specific influencing factors for regional hospitals were identified with more doctors being 

trained overseas where practices differ, staff who were not paediatric trained, and the challenge 

of distance to tertiary care providers.  

I suppose from a retrieval’s perspective, you really want to make sure it’s bronch and 

nothing else. And you’re not going to get a surprise on route as well. 

(SMO, Paediatric Inpatients, Metropolitan)
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Table 5.2 Factors thought to influence practice in caring for infants with bronchiolitis with respect to the five key recommendations 

 

S1 Factors thought to influence practice in caring for infants with bronchiolitis in regard to chest radiograph 

Key Domain Themes Dr Nurse Representative quotations 

Beliefs about 

consequences 

 

 

 

 

 

 

 

 

 

 

 

Aware of risks of radiation 

and long-term risks of 

cancer; only small amount 

of radiation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Concern at level of 

respiratory distress, 

deterioration, missing 

something, CXR may 

confirm diagnosis. 

 
✓ 

 

 

 
✓ 
 

 

 
✓ 

 

 

 

 
✓ 
 

 

 

 
✓ 
 

 

 

 
✓ 

 

 

 
✓ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

What concerns you is if the child has been in eight times for bronchiolitis and they’ve had six 

x-rays, and you, kind of, think that’s getting unnecessary. (Senior Medical Officer (SMO), 

Paediatric Inpatients, Regional) 

 

They’re just doing extra things that are unnecessary and costly and maybe just have a little bit 

of morbidity in the sense you’ve given them a small amount of radiation.  

(SMO, Paediatric Inpatients, Metropolitan) 

 

There's no doubt our junior staff are aware of the risks of ionising radiation and long term 

risks of cancer. 

(SMO, Paediatric Inpatients, Regional) 

 

It’s not as though people are failing to do something that’s going to cause morbidity or 

mortality particularly. They’re just doing extra things that are unnecessary and costly and 

maybe just have a little bit of morbidity in the sense you’ve given them a small amount of 

radiation. 

(SMO, Paediatric Inpatients, Metropolitan) 

 

I guess the one area for our juniors would be their concern of are they missing something else, 

so the bronch that they end up x-raying at 3:00 in the morning because, you know, it’s a 

classical thing, they end up because they’re not really sure. 

(SMO, Paediatric ED, Metropolitan) 

 

I think they’re worried about deterioration. And I think worried about whether a child should 

be on IV antibiotics. 

(SMO, Paediatric ED, Metropolitan) 

 

Yeah, I think, I mean it’s partly like, oh, okay, you’re not responding, you’re going downhill, 

you’re kind of… So I’d get an X-ray, I’d do a gas, I’d do a, so that, it’s almost a reassessment 

to make sure that this is indeed the diagnosis. 

(SMO, Paediatric Inpatients, Metropolitan) 
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S1 Factors thought to influence practice in caring for infants with bronchiolitis in regard to chest radiograph 

Key Domain Themes Dr Nurse Representative quotations 

Knowledge Lack of knowledge and 

experience in caring for 

infants with bronchiolitis. 

 

 
✓ 
 

 

 

 

 

 

 

 

 

 
✓ 

It’s probably a bit of lack of knowledge and lack of experience; you’ve not seen enough, you’re 

just worried. They can look quite bad and you are in a position where you don’t really want to 

miss something, although you’ve really got nothing to miss.   

(Resident Medical Officer (RMO), Paediatric ED, Metropolitan) 

 

Sometimes they might do an x-ray. I think that’s just more a knowledge deficit than anything 

else. 

(Senior nurse, Paediatric Inpatients, Metropolitan) 

Skills Lack of confidence / 

competence in caring for 

infants with bronchiolitis. 

 
✓ 

 

 

 

 

Perhaps they’re just not that confident in their clinical skills or not that comfortable with 

bronchiolitis where the kids often look very unwell in terms of respiratory distress. 

(SMO, Paediatric Inpatients, Metropolitan) 

Social influences Parental expectations. 

 

 

 

 

 

 

 

Pressure from staff 

members. 

 
✓ 

 

 
✓ 

 

 
✓ 
 

 

 

 

 

 

 

 
✓ 

 

 

 

 

 

 

 

 

 

 

 
✓ 
 

 

 

So there are parents that come in with expectations.  

(RMO, Paediatric Inpatients, Metropolitan)  

 

So I think there is some parental reassurance that goes on as well. 

(SMO, Paediatric ED, Metropolitan) 

 

Well pressure comes from parents. 

(SMO, Paediatric ED, Metropolitan) 

 

I think they are worried about missing something, so there’s certainly no pressure from 

nursing staff, so I think that they’re worried that when it comes to a senior doctor reviewing 

the patient that they’ll be like, “Well, have you done a chest x-ray?” or something like that, so 

I think they’re worried that they will miss something. 

(RN, Paediatric Inpatients, Metropolitan) 

 

And if the child is still in ED, then you may be asked to get a CXR and you may be asked to 

maybe trial salbutamol in possibly the older ones, more than 6 months. 

(RMO, Paediatric ED, Metropolitan) 

Environmental 

context and 

resources 

 

 

 

 

Junior medical staff with 

reduced senior support 

after hours. 

 

 

 
✓ 
 

 

 

 

 

 

 

 

 

 

 

 

A brand-new Senior House Officer who has only seen a handful of bronchiolitis, who’s on 

overnight, who’s got a baby who’s working [hard] and has a fever, then I think that they will 

be more inclined to do an x-ray. 

(SMO, Paediatric Inpatients, Regional) 
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S1 Factors thought to influence practice in caring for infants with bronchiolitis in regard to chest radiograph 

Key Domain Themes Dr Nurse Representative quotations 

 Regional hospitals – 

retrievals, distance to 

tertiary care 

 
✓ 

 

 I suppose from a retrieval’s perspective, you really want to make sure it’s bronch and nothing 

else. And you’re not going to get a surprise on route as well. 

(SMO, Paediatric Inpatients, Metropolitan) 

Key Domain Themes Dr Nurse Representative quotations 

 Challenges of staff 

turnover, non-paediatric 

staff, overseas trained 

doctors. 

 

 

 

 

 

 

 
✓ 
 

 
✓ 
 

 

Once we’ve had them in the department for a little while they’d start to learn that we aren’t, 

we don’t practise like that and we do try and reserve x-rays and give the spiels about radiation 

and things. 

(Senior RN, Paediatric ED, Metropolitan) 

 

And I suppose the more regional you go the more likely that you are to have overseas trained 

doctors as the emergency department staff, which probably also contributes to it. 

(SMO, Paediatric Inpatients, Metropolitan) 

 

S2 Factors thought to influence practice in caring for infants with bronchiolitis in regard to salbutamol use 

Key Domain Themes Dr Nurse Representative quotations 

Beliefs about 

consequences 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Clinicians differing view 

on benefit and potential 

harm in using salbutamol 

in. 

 

 

 

 

 

 

 

 

 

 

 

 

. 

 

 

 

 

 
✓ 

 

 
✓ 

 

 

 
✓ 
 

 

 

 

 
✓ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

If someone can be made better and go home, then it’s worth trying.    

(SMO, Paediatric ED, Metropolitan)   

 

You’re not going to necessarily run into harm by giving it a try.   

(SMO, Paediatric Inpatients, Metropolitan)   

 

There’s always going to be difference in practice and I think that you can’t really write a rule 

for those six to 12 monthers because those of us that have always used it intermittently for 

those 10, 11 monthers that you know anecdotally it works for, we’re probably not going to 

change practice significantly. 

(SMO, Mixed adult/paediatric ED, Regional) 

 

So a child who’s been recurrently wheezy, or recurrent episodes of bronchiolitis, and they’re 

10 or 11 months, then I think you’ll get variation in practice, because I think some clinicians 

would trial Salbutamol. I think the closer you are to zero, the less variability there is. 

(SMO, Paediatric ED, Metropolitan) 
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S2 Factors thought to influence practice in caring for infants with bronchiolitis in regard to salbutamol use 

Key Domain Themes Dr Nurse Representative quotations 

 

 

 

 

 

 
✓ 
 

 

 

 

 

 

 
✓ 

 

 

 

 

 

 

 

 

 

 

 

 

 

There's no doubt that we see nine month olds who are covered in eczema with a bad family 

history of asthma who are moderately severe. Bronchiolitis that - you know, I give them a 

Ventolin nebuliser, a spacer - especially if Mum says, 'Look, that's helped in the past and his 

brother's got asthma,' and this kid's covered in eczema. As opposed to if it's a three month old, 

we'd probably never give them a trial. 

(SMO, Paediatric Inpatients, Regional) 

 

I would still trial it in a 10, 11 monther who’s atopic, with the understanding that an 

explanation to parents and to the junior who’s seen them that this isn’t going to change 

duration, this isn’t going to change how long they are sick for, but if it means they feed a bit 

better and they sleep a bit better that child may be able to go home rather than be admitted, or 

whatever it may be. So that would be my practice around that in that under 12 monther but 

getting close to 12 months, and I’ve always done that. 

(SMO, Mixed adult/paediatric ED, Regional) 

Knowledge 

 

 

Deficit in knowledge 

(senior and junior) re 

evidence of salbutamol 

use. 

 

 
✓ 
 

 

 

 
✓ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
✓ 
 

Because most of us don’t at a more senior level [give salbutamol], if we see a deteriorating 

bronchiolitis, we’re more willing to accept that as progression of the underlying condition, as 

opposed to lack of treatment with salbutamol. 

(SMO, Paediatric Inpatients, Metropolitan) 

 

If you are going to try a bronchodilator, why are you doing this?  And what’s the evidence 

behind it and understanding the lack of evidence behind it, and doing that in conjunction with 

a senior clinician. 

(SMO, Mixed adult/paediatric ED, Regional) 

 

I think they are, kind of mixing the asthma / viral induced wheeze with the bronchiolitis one; so 

we were going by our experience with the patient whereas I feel like sometimes they are 

drawing on experience with something else.   

(Registered Nurse (RN), Paediatric Inpatients, Metropolitan)   

Social/professional 

role and identity  

Nurses guiding junior 

doctors in the care of 

infants with bronchiolitis. 

 

Nurses’ not feeling 

expertise is listened to. 

 
✓ 
 

 

 

 

 

 

 

 

 

 
✓ 

 

And in fact, our nurses are one of the most influential group. Because they question the 

juniors; the junior doctors.  

(SMO, Paediatric ED, Metropolitan)   

 

There is the occasion where you may get somebody that wants to trial some salbutamol on a 

child who is less than 1 and that may or may not have atopy and then it’s going to be the nurse, 

as her role to query that in my experience. 

(RN, Paediatric ED, Metropolitan) 
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S2 Factors thought to influence practice in caring for infants with bronchiolitis in regard to salbutamol use 

Key Domain Themes Dr Nurse Representative quotations 

 

 
✓ 
 

There are so many children who are charted salbutamol where the nursing staff are saying, 

“Look, this child isn’t responsive” but then one of the medical team will go and hear 

something completely different from what the nurses hear, so they’ll say, “Yes, they are 

partially responsive. You should continue.” So, nursing staff will continue, but still not think 

it’s effective.   

(RN, Paediatric Inpatients, Metropolitan)   

Social influences Some degree of parental 

and clinician pressure to 

trial salbutamol. 

 

 

 

 

 
✓ 
 

 

 

 

 
✓ 

 

 

 
✓ 

 

 

 

 

 

 

 

 

 

I think the commonest reason for its use, well, the two things is people wanting to give them 

something, so parental pressure and clinicians’ internal pressure to give some kind of 

treatment for an illness that there is actually no additional treatment for and misunderstanding 

about the idea that it’s not actually salbutamol responsive wheeze.  

(SMO, Mixed adult/paediatric ED, Regional)  

  

So they often asked, “Have you tried salbutamol?” (when discussing referring for inpatient 

care)  

(RMO, Mixed adult/paediatric ED, Regional) 

 

Because you do get parents coming in and saying, “actually they were like this, six weeks ago. 

The G.P. gave me a blue inhaler, and it worked.” 

(SMO, Paediatric ED, Metropolitan) 
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S3 Factors thought to influence practice in caring for infants with bronchiolitis in regard to antibiotic use 

Key Domain Themes Dr Nurse Representative quotations 

Beliefs about 

consequences 

 

 

 

 

 

 

 

 

Mixed opinions on risks of 

antibiotic use. 

 

 

 

 

 

 

 

 

 

Concern re deprived 

populations and treatment 

of early bronchiectasis. 

 
✓ 
 

 

 

 
✓ 

 

 

 

 

 

 
✓ 

 

 

 

 

 

 

 

 

 

 

 

 

48 hours of antibiotics in terms of the big picture of antibiotic resistance isn’t going to make 

that much of a difference.  

(SMO, Paediatric ED, Metropolitan) 

 

So if you say that, you know, there’s no value, stop the antibiotics and you’ve got a Mum 

saying, well actually they had a bit of a fever last night and, you know, they’re working hard 

and, and there’s also a belief that antibiotics are not harmful. So it’s like, well I’m not going to 

do any harm, they’ve already taken two or three days (speaking about junior colleagues). 

(SMO, Paediatric ED, Metropolitan) 

 

We do have quite a high antibiotic prescribing rate but we think that we’ve also got a high 

bronchiectasis problem. So being too strict about it being just viral, I might leave our high 

Māori deprivation, smoke exposed kids to not being appropriately treated for early 

bronchiectasis. 

(SMO, Paediatric Inpatients, Regional) 

Social influences Parental expectations to 

receive antibiotics. 

 

 

 

 

 

 

 

 

 
✓ 

 

 
✓ 
 

 

I think they do [in regard to doctors having a concern about the consequences of giving 

antibiotics] but they are focusing on the short term as opposed to the long term, so in the short 

term they’re keeping the family happy.   

(RN, Paediatric Inpatients, Metropolitan) 

 

 

So there are parents that come in with expectations.  

(RMO, Paediatric Inpatients, Metropolitan) 

Knowledge Lack of knowledge and 

experience in caring for 

infants with bronchiolitis. 

 

 

 

 
✓ 

 

Which is why so many children get treated with antibiotics, I think. There’s concern that 

there’s not quite enough wheeze. That leads to an x-ray. There’s abnormalities on the x-ray. 

That leads to treatment with antibiotics.  

(Senior RN, Paediatric Inpatients, Metropolitan) 
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S4 Factors thought to influence practice in caring for infants with bronchiolitis in regard to glucocorticoid use 

Key Domain Themes Dr Nurse Representative quotations 

Knowledge 

 

 

Variation in knowledge of 

glucocorticoid use in 

infants with bronchiolitis 

 

 

 

 

 

 

 

 
✓ 
 

 

 
✓ 

 

 
✓ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
✓ 
 

 

I was very surprised by the high use of it in the community, you know, often the families were 

coming and not only having had steroid but have a stash of steroid at home and are using that.  

(SMO, Paediatric Inpatients, Regional)   

 

I think the juniors here are pretty confident that there’s no place for steroids in bronchiolitis.  

(SMO, Paediatric ED, Metropolitan) 

 

I think treatment is probably more than recognition, because the risk is that, of them thinking 

(junior medical staff), “Well, I gave that two-and-a-half-year-old Redipred last week, now I’m 

going to give this baby, because of the wheeze he’s got.” 

(SMO, Mixed adult/paediatric ED, Regional) 

 

We’re very good at using steroids a lot, a lot of steroids. [Laughing] In fact most kids that 

come in with any kind of wheeze like that will get steroids. So probably that sort of thing would 

be assessing on what kind of, if they’re a mild bronchiolitis do we really need steroids? Is it 

their third presentation in a couple of weeks? Is it now time to use steroids? 

(RN, Mixed adult/paediatric ED, Regional) 

Beliefs about 

consequences 

 

 

 

 

 

 

 

 

 

 

 

Potential harmful effects 

of glucocorticoids / 

comfortable to stop 

glucocorticoids 

 

 

 

 

 

 

 

 

 

 

 
✓ 
 

 

 

 
✓ 

 

 

 

 
✓ 
 

 

 
✓ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

So on a ‘primum non nocere’ principle that steroids could actually predispose to immune 

suppression, I saw one fatal pneumonia from recurrent courses of Redipred prescribed to a 

baby that had barely reached term, or not long past it.  

(SMO, Paediatric Inpatients, Regional) 

 

I’m very keen on stopping steroids. And a very, I mean I’ll just have the conversation that they 

don’t, they’re not, you know, there’s no evidence and they’re not beneficial. In fact, we don’t 

like giving, you know, steroids recurrently to children. 

(SMO, Paediatric ED, Metropolitan) 

 

If they are diagnosed with bronch, we generally wouldn’t continue oral steroids or anything 

like that. 

(SMO, Paediatric Inpatients, Metropolitan) 

 

I thinking pretty comfortable, so steroids especially (to stop a course). I would stop it and cross 

it off, yeah. 

(SMO, Paediatric Inpatients, Metropolitan) 
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S4 Factors thought to influence practice in caring for infants with bronchiolitis in regard to glucocorticoid use 

Key Domain Themes Dr Nurse Representative quotations 

Beliefs about 

capabilities 

Importance of maintaining 

good relationships with 

primary care providers. 

 
✓ 

 

 You need families to trust their General Practitioners. So you don’t want to run them down and 

say, “This is ridiculous, stop it.” 

(RMO, Paediatric ED, Metropolitan)   

Social/professional 

role and identity  

Cognizant of strong 

relationships with primary 

healthcare providers. 

 

Impact of senior staff on 

juniors practice. 

 
✓ 
 

 

 

 

 

 

 

 

 
✓ 

You need families to trust their General Practitioners. So you don’t want to run them down and 

say, “This is ridiculous, stop it.” 

(RMO, Paediatric ED, Metropolitan)   

 

There is that kind of a little bit of a hierarchical structure sometimes still. 

(RN, Paediatric Inpatients, Regional) 

Environmental 

context and 

resources 

  
✓ 
 

 We’ve had quite a few American consultants come through who have quite different opinions, 

so it’s actually quite difficult for our juniors.  

(SMO, Mixed adult/paediatric ED, Regional) 

Social influences Parental pressure 

prescribing steroids 

 

 

 

 

 

 

 
✓ 

 

 
✓ 
 

 

 

 

 

 

 

 
✓ 

Especially if you’ve got a kid with recurrent bronchiolitis the parents will go “This is what 

works.  This is the only thing that’s worked in the past. We’ve tried this and this; we always 

have to go to steroids at the end of the day.” 

(RN, Mixed adult/paediatric ED, Regional)   

 

I always sort of think, would you give this to your own kids, would I take this myself?  

(SMO, Paediatric Inpatients, Regional) 

 

I think it’s a combined thing of pressure of parents, and also the junior docs kind of like “Well 

we want to be seen to be doing something. We don’t want to give, send you away with not 

giving you anything. We’re not going to give you antibiotics, but just do something. 

(RN, Mixed adult/paediatric ED, Regional) 

 

S5: Factors thought to influence practice in caring for infants with bronchiolitis in general 

Key Domain Themes Dr Nurse Representative quotations 

Beliefs about 

consequences 

 

 

 

 

 

 

 

Concern re deterioration 

and missing something 

or wanting to prevent 

deterioration by doing 

something  

 

 
✓ 
 

 

 

 

 

 

 

 

 

 

 

 
✓ 
 

 

 

This kid is looking quite sick, I should be doing something.  

(SMO, Paediatric ED, Metropolitan)  

 

I guess people just feel they want to do something for it, if that makes sense, so they think 

prescribing medications and things is going to, they just kind of hit them with everything that 

they think might work, rather than what’s actually in the guidelines.  

(Senior RN, Mixed adult/paediatric ED, Metropolitan) 
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S5: Factors thought to influence practice in caring for infants with bronchiolitis in general 

Key Domain Themes Dr Nurse Representative quotations 

 ✓  I think they’re worried about deterioration. 

(SMO, Paediatric ED, Metropolitan)  

Knowledge Positive response to 

Australasian bronchiolitis 

guideline. 

Lack of knowledge of 

bronchiolitis in junior 

clinicians. 

 

 

 

 

 

 

 
✓ 

 

 

 

 
✓ 

 

 

 

 

 

 

 

 
✓ 

 

 

 

 

 

 

 

 

 

 
✓ 
 

 

 

 

 

Once you have very clear protocol type guideline as to what to do and when to do it, then it 

gives people a recipe to follow and they’re more likely to follow it.  

(SMO, Paediatric Inpatients, Metropolitan) 

 

It’s probably a bit of lack of knowledge and lack of experience; you’ve not seen enough, you’re 

just worried. They can look quite bad and you are in a position where you don’t really want to 

miss something, although you’ve really got nothing to miss. 

(RMO, Paediatric ED, Metropolitan) 

 

Yeah, I think it’s lack of knowledge and seniority, really. The more junior you are, you, I 

guess, tend to do more things, because you think it’s the right thing to do and it might not be 

the right thing to do. 

(Senior Registered Nurse, Paediatric ED, Metropolitan) 

 

It’s hard to look at a bronch baby for your first time and know what to do.   

(SMO, Paediatric Inpatients, Regional) 

Social/professional 

role and identity 

Importance of good 

relationships between 

clinicians  

 
✓ 
 

 

 
✓ 

 

 

 

 

 

 

 

I think junior doctors are much more confident in this generation than maybe in the previous 

generation just to ring up their boss and say ‘Look, I just want to chat to you about a patient’.  

(SMO, Paediatric Inpatients, Regional) 

 

And in fact, our nurses are one of the most influential group. Because they question the 

juniors, the junior doctors.  

SMO, Paediatric ED, Metropolitan. 

Environmental 

context and 

resources 

Regional / access issues – 

staffing and skill mix in 

mixed adult/paediatric 

EDs. 

 

 

 

 

 

 

 

 
✓ 
 

 
✓ 

 

 

 

 
✓ 
 

 

 

 

 

 

 

 

 

 

 

 

 

It’s terrifying! (in response to “it must be quite stressful at night?”)   

(RMO, Mixed adult/paediatric ED, Regional) 

 

One of the things in our ED is usually they’re not a paediatric nurse. So they’re often adult 

nurses, so often they may have a different view.  

(SMO, Mixed adult/paediatric ED, Regional) 

 

You can see why they do plunge in for x-ray straight away ‘cause that’s happened in an adult 

which is, where a lot of these trainees are coming from is just seeing adults and haven’t really 

actually seen a lot of these little ones.  

(SMO, Paediatric Inpatients, Regional) 
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S5: Factors thought to influence practice in caring for infants with bronchiolitis in general 

Key Domain Themes Dr Nurse Representative quotations 

 

 

 

 

 

Time pressures to make 

decisions leading to 

interventions. 

Challenges with turnover 

of staff  

 

Increasing use of high-

flow oxygen. 

 

 

 

 

 

 

 
✓ 

 

 

 

 

 

 
✓ 

 

 

 
✓ 

 

 
✓ 
 

 

 

 

 

 

 
✓ 

 

 

When it comes to even orientation and stuff the paeds stuff takes a very big back seat to 

everything else.  

(RN, Mixed adult/paediatric ED, Regional) 

 

Perhaps, maybe the time pressure of needing to make an assessment; is this bronch or is it 

something else?  

(SMO, Paediatric Inpatients, Regional) 

 

I guess you just kind of capture them, everyone gets up to speed, and then you’ve got a whole 

new bunch that will come through. 

(Senior RN, Mixed adult/paediatric ED, Regional) 

 

And of course high-flow has been a game changer, so the problem is we're probably now 

overusing that. That's probably better than giving them steroids and things they don't need. 

(SMO, Paediatric Inpatients, Regional) 

 

Machines that go beep, and it looks impressive to the family, and we have a real perception 

that it's one of those. 

(SMO, Paediatric Inpatients, Regional) 

Skills Role modelling of 

interactions with families 

in regards to support being 

provided. 

 

 

 

 

 

Lack of confidence due to 

less experience of 

managing bronchiolitis. 

 
✓ 
 

 

 

 

 

 

 

 
✓ 

 

 

 

 

 

 

 

 

 
✓ 
 

But I think we also under describe what we are doing.  Like I think honouring nursing care at 

its best, we do that insufficiently at times. So for example, I think it should be phrased quite 

positively. We are maintaining fluids and all those regimens.  

(SMO, Paediatric Inpatients, Regional) 

 

It’s such a nursing sort of condition and nursing managed and nursing led case that I think is 

key to be working with those families and giving them a really good understanding.  

(Senior RN, Paediatric ED, Metropolitan) 

 

I think a lot of it is how comfortable ED physicians are, not doing anything. I guess in 

medicine, you feel somebody has come to you with a problem, you need to fix it.  Whereas 

sometimes you just need to give time. 

(RMO, Paediatric ED, Metropolitan) 
 

RMO - Resident Medical Officer (Registrar, House Officer, Trainee) 

RN - Registered Nurse 

SMO - Senior Medical Officer (Consultant, Clinical Director) 
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Salbutamol use in infants with bronchiolitis 

There was variability in the self-reported use of salbutamol. Some clinicians stated they would 

not give it to an infant with bronchiolitis, while others stated they would trial it on some. Senior 

and junior doctors shared both perspectives. 

 

Factors influencing practice 

The key factors thought to influence clinicians’ decisions on whether to use salbutamol in 

infants with bronchiolitis centred on four key domains: beliefs about consequences, 

knowledge, social/professional role and identity, and social influences (Table 5.2: S2). 

 

Senior doctors showed variation in their reported use of salbutamol. Some saw benefits in using 

salbutamol in infants with a history of atopy or those closer to one year of age (beliefs about 

consequences). From personal experience, they felt it was worth trying if it enabled an infant 

to be discharged home rather than be hospitalised. 

If someone can be made better and go home, then it’s worth trying. 

 (SMO, Paediatric ED, Metropolitan) 

 

Some senior doctors indicated that having a new guideline would not change their own practice 

in the use of salbutamol and there was no harm in trialling it. Others believed an evidence-

based guideline stating not to use salbutamol would be of benefit to guide practice for both 

junior and senior clinicians in metropolitan and regional hospitals (knowledge). Additionally, 

being aware of normal illness progression, and knowledge that salbutamol is not effective, 

would guide practice decisions.  

Because most of us don’t at a more senior level [give salbutamol], if we see a deteriorating 

bronchiolitis, we’re more willing to accept that as progression of the underlying condition, 

as opposed to lack of treatment with salbutamol. 

(SMO, Paediatric Inpatients, Metropolitan) 

 

Nurses and doctors with a wide range of experience levels perceived a lack of knowledge in 

regard to the evidence for salbutamol use in infants with bronchiolitis. 

If you are going to try a bronchodilator, why are you doing this? 

And what’s the evidence behind it and understanding the lack of evidence behind it, 

and doing that in conjunction with a senior clinician. 

(SMO, mixed adult/paediatric ED, Regional) 
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Some nurses felt that knowledge was a factor when junior doctors treated infants with 

bronchiolitis in the same way they would an older child with viral induced wheeze or asthma. 

I think they are, kind of mixing the asthma/viral induced wheeze with the bronchiolitis one; 

so we were going by our experience with the patient whereas I feel like sometimes they are 

drawing on experience with something else. 

 (Registered Nurse (RN), Paediatric Inpatients, Metropolitan) 

 

Senior nurses and doctors discussed the crucial role that nurses have in guiding junior doctors’ 

practice and in questioning their clinical decisions and treatments (social/professional role and 

identity). 

And in fact, our nurses are one of the most influential group. 

Because they question the juniors; the junior doctors. 

 (SMO, Paediatric ED, Metropolitan) 

 

There were mixed views from nurses in regard to questioning doctors’ orders for salbutamol. 

Most senior nurses felt comfortable but there were times junior nurses did not feel listened to. 

There are so many children who are charted salbutamol where the nursing staff are saying, 

“Look, this child isn’t responsive” but then one of the medical team will go and hear 

something completely different from what the nurses hear, so they’ll say, 

 “Yes, they are partially responsive. You should continue.” 

 So, nursing staff will continue, but still not think it’s effective. 

(RN, Paediatric Inpatients, Metropolitan) 

 

Nurses and doctors discussed pressure from both parents and clinicians to trial salbutamol 

(social influences). Parents had sometimes been given salbutamol for a previous episode of 

bronchiolitis, or in an older child with wheeze, and believed it made a positive difference. 

Pressure on clinicians came from wanting to do something to help an infant, or pressure from 

other clinicians questioning whether they had tried salbutamol. 

I think the commonest reason for its use, well, the two things is people wanting to give them 

something, so parental pressure and clinicians’ internal pressure to give some kind of 

treatment for an illness that there is actually no additional treatment for and 

misunderstanding about the idea that it’s not actually salbutamol responsive wheeze. 

(SMO, mixed adult/paediatric ED, Regional) 
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Antibiotic use in infants with bronchiolitis 

The majority of clinicians stated they did not prescribe antibiotics for infants with bronchiolitis, 

but noted they saw many infants being given antibiotics by other clinicians. 

 

Factors influencing practice 

The key factors perceived to influence antibiotic use in infants with bronchiolitis were grouped 

in three domains: beliefs about consequences, social influences, and knowledge (Table 5.2: 

S3). 

 

Amongst nurses and doctors there was a consistent belief that there is no benefit in 

administering antibiotics to infants with bronchiolitis. Most clinicians were comfortable giving 

advice to stop a course that had been started. There were mixed beliefs about the consequences 

of antibiotic use; the majority of clinicians felt strongly about reducing antibiotic use due to 

increasing concerns about antibiotic resistance, although some did not share this concern 

(beliefs about consequences). 

48 hours of antibiotics in terms of the big picture of antibiotic resistance 

isn’t going to make that much of a difference. 

(SMO, Paediatric ED, Metropolitan) 

 

One senior doctor spoke of high antibiotic prescribing for infants with bronchiolitis in his 

region, which he believed was due to a high bronchiectasis rate in the local population. 

We do have quite a high antibiotic prescribing rate but we think that we’ve also got a high 

bronchiectasis problem. So being too strict about it being just viral, I might leave our high 

Māori deprivation, smoke exposed kids to not being appropriately treated  

for early bronchiectasis. 

(SMO, Paediatric Inpatients, Regional) 

 

Doctors and nurses discussed the pressure they experienced from parents who wanted 

antibiotics to be prescribed, or if a course had started, to continue (social influences).  

I think they do [in regard to doctors having a concern about the consequences of giving 

antibiotics] but they are focusing on the short term as opposed to the long term, 

so in the short term they’re keeping the family happy. 

(RN, Paediatric Inpatients, Metropolitan) 
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Some clinicians perceived a lack of knowledge and limited experience in the management of 

bronchiolitis could result in a CXR being performed and antibiotics subsequently being 

prescribed (knowledge). 

Which is why so many children get treated with antibiotics, I think. There’s concern that 

there’s not quite enough wheeze. That leads to an x-ray. There’re abnormalities on the x-ray. 

That leads to treatment with antibiotics. 

(Senior RN, Paediatric Inpatients, Metropolitan) 

 

Glucocorticoid use in infants with bronchiolitis 

The vast majority of clinicians reported that they did not use glucocorticoids for infants with 

bronchiolitis, but did see many infants who had been prescribed this by other clinicians. 

 

Factors influencing practice 

The key factors identified that influenced clinicians in regard to glucocorticoid use were 

grouped within six domains: knowledge, beliefs about consequences, beliefs about capabilities, 

social/professional role and identity, environmental context and resources, and social 

influences (Table 5.2: S4). 

 

There was a widely held belief among clinicians that there was no benefit to be gained from 

the use of glucocorticoids in infants with bronchiolitis. There was also a concern about the 

possible consequences of glucocorticoids use (knowledge, beliefs about consequences). 

So on a ‘primum non nocere’ principle that steroids could actually predispose to immune 

suppression, I saw one fatal pneumonia from recurrent courses of Redipred prescribed to a 

baby that had barely reached term, or not long past it. 

 (SMO, Paediatric Inpatients, Regional) 

 

Several clinicians discussed the use of glucocorticoid in the community and expressed concerns 

around repeated use. 

I was very surprised by the high use of it in the community, you know, often the families were 

coming and not only having had steroid but have a stash of steroid at home  

and are using that. 

 (SMO, Paediatric Inpatients, Regional) 
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Because doctors believed there was no need to prescribe glucocorticoids, they were 

comfortable in advising a family to stop a course that had been started (belief about 

capabilities). They were conscious of the need to discuss this in a manner that preserved the 

existing relationship with a family’s primary healthcare provider (social/professional role and 

identity). 

You need families to trust their General Practitioners. 

So you don’t want to run them down and say, “This is ridiculous, stop it.”  

(RMO, Paediatric ED, Metropolitan) 

 

One clinician discussed how to approach stopping glucocorticoids with a family, and the 

importance of listening and acknowledging the family’s perspective. 

I always sort of think, would you give this to your own kids, would I take this myself? 

(SMO, Paediatric Inpatients, Regional) 

 

Environmental context was an important factor for some regional hospitals that had staff who 

had trained and worked in countries where beliefs and practices in the use of glucocorticoids 

differed (environmental context and resources). 

We’ve had quite a few American consultants come through who have quite different opinions, 

so it’s actually quite difficult for our juniors. 

 (SMO, mixed adult/paediatric ED, Regional) 

 

Several clinicians perceived there was pressure from families to prescribe glucocorticoids 

(social influences) and that this was often based on a family’s past experience. 

Especially if you’ve got a kid with recurrent bronchiolitis the parents will go, “This is what 

works. This is the only thing that’s worked in the past. We’ve tried this and this; we always 

have to go to steroids at the end of the day.” 

(RN, mixed adult/paediatric ED, Regional) 

 

Adrenaline use in infants with bronchiolitis 

There was very limited discussion around the use of adrenaline in uncomplicated bronchiolitis 

due to this therapy being rarely used in New Zealand and Australian hospitals except in peri-

arrest of a critically unwell infant. 
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General comments around caring for an infant with bronchiolitis 

Interviewers attempted to direct the interviews to the five recommendations from the 

Australasian Bronchiolitis Guideline6 as detailed previously (Chapter 4, Table 4.1). 

Throughout the interviews, many participants spoke about more general issues and the 

challenges of caring for infants with bronchiolitis. Given the frequency of these views, they 

were considered important, and coded. 

 

The key factors that influenced the overall care of infants with bronchiolitis were: beliefs about 

consequences, knowledge, social/professional role and identity, environmental context and 

resources, and skills. (Table 5.2: S5). 

 

There was a concern from clinicians that the infant would deteriorate and they should be 

intervening (belief about consequences). 

This kid is looking quite sick, I should be doing something. 

(SMO, Paediatric ED, Metropolitan) 

 

There were very positive responses to the development of an Australasian Bronchiolitis 

Guideline6 with doctors and nurses from ED, inpatient paediatrics, metropolitan and regional 

hospitals believing that this would improve the care of infants with bronchiolitis. Clinicians 

said the guideline would increase overall consistency of care across states and countries 

(knowledge). 

Once you have very clear protocol type guideline as to what to do and when to do it, then it 

gives people a recipe to follow and they’re more likely to follow it. 

(SMO, Paediatric Inpatients, Metropolitan) 

 

Nurses reported that a guideline would provide sound evidence to support their discussions 

with doctors and inform management. 

 

Key differences in the management of bronchiolitis due to location were discussed. Emergency 

clinicians spoke of the challenges in mixed adult/paediatric EDs and of feeling less confident 

in the care of infants, relative to adults (knowledge). 

 

Concerns related to the recognition of illness, and severity of illness, and undertaking 

procedures, such as inserting a nasogastric tube in an infant. Doctors and nurses highlighted 
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the importance of positive relationships between clinicians (social/professional role and 

identity) and a willingness to seek advice. 

It’s probably a bit of lack of knowledge and lack of experience; you’ve not seen enough, 

you’re just worried. They can look quite bad and you are in a position where you don’t really 

want to miss something, although you’ve really got nothing to miss. 

(RMO, Paediatric ED, Metropolitan) 

 

Regional hospitals highlighted the challenges of distance and time in transferring critically 

unwell infants, and suggested this might influence care. For example, a CXR undertaken as a 

routine investigation prior to transfer, which commonly occurs (environmental context and 

resources). 

It’s terrifying! (in response to “it must be quite stressful at night?”). 

(RMO, Mixed ED, Regional) 

 

Additionally, regional hospitals were more likely to have locum or overseas trained staff with 

frequent rotations, creating challenges in maintaining staff competencies in line with best 

practice guidelines. 

 

Role modelling by senior clinicians was highlighted as a way of developing skills (skills); 

listening to how other clinicians interacted with families and emulating this in their own 

practice was described as helpful. 

But I think we also under describe what we are doing. Like I think honouring nursing care at 

its best, we do that insufficiently at times. So for example, I think it should be phrased quite 

positively. We are maintaining fluids and all those regimens. 

 (SMO, Paediatric Inpatients, Regional) 

 

Many clinicians also discussed the increased use of high-flow oxygen therapy and its place in 

the care of infants with bronchiolitis. 

Machines that go beep, and it looks impressive to the family, 

and we have a real perception that it's one of those.  

(SMO, Paediatric Inpatients, Regional) 
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5.2.5 Discussion 

This study used the TDF to explore factors, real or perceived, that influence the management 

of infants with bronchiolitis in relation to CXR, salbutamol, antibiotics, glucocorticoids and 

adrenaline. Despite wide variation in clinical practice, we are not aware of any other study that 

has investigated this issue. Five domains were identified as consistently important in four of 

the five interventions known to be of no benefit in the care of an infant with bronchiolitis: 

beliefs about consequences, knowledge, social/professional role and identity, environmental 

context and resources, and skills. Using the TDF, our study has generated knowledge and 

understanding of what influences bronchiolitis management in New Zealand and Australian 

settings, and provides an ideal platform to design interventions targeted to improve practice. 

As practice variation occurs in other countries, such as the UK, Canada and the US, while 

needing confirmation, these findings are likely to have high relevance. 

 

The domain of beliefs about consequences was consistently found to be important, particularly 

in relation to the use of CXR. Clinicians face a challenging task when an infant with 

bronchiolitis presents in the acute care setting – they are generally unknown to them, time 

pressure is a feature of the ED environment, and the clinician is concerned about missing a 

more serious diagnosis. Major influencing factors are likely to be fear of missing a pneumonia 

as well as the relative luxury of being able to obtain a CXR in the ED.77 Our interviews 

highlighted the belief that the frequency with which CXRs are performed was primarily due to 

concern about missing a more serious diagnosis, and believing a CXR would further assist in 

diagnosis. The unnecessary use of CXR exposes infants to radiation, increases financial cost, 

increases the time of medical care340 and increases unnecessary use of antibiotics.75 Doctors 

and nurses of all levels of experience commonly expressed concerns about radiation exposure 

and inappropriate antibiotic use. Implementation of an Australasian evidence-based 

bronchiolitis guideline provides the ideal platform to improve clinicians’ knowledge of 

bronchiolitis leading to confidence in diagnosis, reduced fear of missing an alternative 

diagnosis such as pneumonia, and improved bronchiolitis management. 

 

It was reassuring that the majority of clinicians felt comfortable to give advice to stop a course 

of antibiotics, and were aware of the importance of managing this in a way that maintained the 

existing relationship between the family and primary care provider. 
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The second most common domain was around knowledge of bronchiolitis and its management. 

One of the factors contributing to this may be that ED clinicians deal with a broad spectrum of 

conditions, which pose challenges in keeping up-to-date with current practice. This was 

highlighted in a recent Australian study investigating the evidence-based management of mTBI 

in EDs.251 From our interviews, there was a belief that some doctors and nurses lacked 

confidence in managing sick infants in mixed adult/paediatric EDs where the majority of 

patients presenting are adults. This was an issue raised by both doctors and nurses. Another 

issue related to junior doctors, was their frequent rotations through specialties, and the 

importance of knowledge development in the care of infants, including those with bronchiolitis. 

Overall, there was a common belief that all staff needed to be up-to-date with current clinical 

guidelines with acknowledgement of the challenge in achieving this. The consistently 

affirmative opinion of clinical guidelines from both nurses and doctors is expected to positively 

influence the successful implementation of the Australasian Bronchiolitis Guideline aiming to 

improve the management of infants with bronchiolitis. 

 

Out of the five interventions known to be of no benefit, salbutamol provided the most variation 

in clinicians’ responses. The belief that salbutamol was effective and worth trialling on some 

infants was firmly held by some senior doctors (ED and inpatient paediatrics; metropolitan and 

regional) who stated that a guideline would not change their practice. In contrast, other senior 

doctors felt equally as strongly about not administering salbutamol, and welcomed a guideline 

that supported their belief that salbutamol was not effective and shouldn’t be used. 

 

Social/professional role and identity and the importance of collaborative care and clinician 

relationships was also an important feature in the care of infants with bronchiolitis. Nurses said 

they felt valued when asked for advice on bronchiolitis management by their medical 

colleagues, but some also expressed concern that their clinical assessments were sometimes 

ignored, in particular in relation to the ineffectiveness of salbutamol. At times junior doctors 

said they felt torn between practicing evidence-based medicine, and having a senior colleague 

advise them to the contrary. This mainly occurred in regard to the use of salbutamol and CXR. 

 

The social influences domain was evident in findings from four clinical therapies and 

management processes: CXR, salbutamol, antibiotics and glucocorticoids. Parental or 

caregiver pressure to “do something” when advocating for their sick infant by either wanting 

medication or a CXR was highlighted. Clinicians listened to the requests of families and at 
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times felt challenged by these interactions. Despite knowing specific interventions were not 

advised, they felt helpless just offering supportive care. Some junior doctors felt strategies for 

discussing bronchiolitis with a family would be helpful, with the focus being on the value of 

supportive care, and the importance of minimising unnecessary interventions. All hospitals 

used either their own local bronchiolitis family information sheet or one from another hospital. 

Clinicians felt these to be of value in reinforcing information given verbally, and helping to 

reduce parent and caregiver stress. 

 

A recent study conducted in Wales using multifaceted education (developed by the study 

authors) to reduce investigations (CXR, nasopharyngeal aspirate, bloods, blood gas and urine) 

in infants with bronchiolitis, reported a 21% decrease in their use nationally.310 Directly 

approaching clinicians for feedback to improve the bundle, as well as increasing involvement 

with the multi-disciplinary team (doctors and nurses) was recommended. Additionally, Mittal 

et al. reports a reduction in CXR, bronchodilator, glucocorticoid and antibiotic use with the 

introduction of a clinical practice guideline and multifaceted education in the US (designed by 

a multi-disciplinary team from key stakeholders of a Bronchiolitis Task Force).341 We suggest 

that by specifically targeting those factors which all clinicians believe lead to investigations 

and therapies being undertaken could lead to further improvement. 

 

The findings from this qualitative study will be used to guide the development of a tailored, 

theory-informed knowledge translation intervention aiming to reduce the use of the five 

evidence-based therapies and management processes known to be of no benefit in the 

management of infants with bronchiolitis. Using the TDF to explore factors influencing the 

uptake of evidence-based care of adults with mTBI in the ED setting, then developing 

intervention components to address these factors has previously been undertaken in 

Australia.252 We will use this approach for the design of interventions to promote evidence-

based practice in bronchiolitis care, which will be evaluated in a cluster RCT in both the ED 

and paediatric inpatient setting in New Zealand and Australia.336 

 

Although this study has clear strengths such as using a theoretical framework to explore factors 

believed to influence practice as well as sound interview techniques and rigorous coding to 

check interrater correlation, there are inevitably potential limitations. Findings report only the 

perceptions of those clinicians who participated. However, we are reassured that saturation was 

reached after 20 interviews, especially as clinicians had a wide variety of experience, practice 
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type and location, and suggest their views are likely to reflect the wider group of clinicians 

managing bronchiolitis in New Zealand and Australia. Due to the challenges of conducting 

interviews in two countries, there were slightly fewer Australian participants. We are aware 

that factors influencing practice can change over time. The interviews were completed during 

the period when the Australasian Bronchiolitis Guideline6 was being developed and the effect 

that this may have had on practice across New Zealand and Australian EDs and paediatric 

inpatient areas cannot be underestimated. 

5.2.6 Conclusion 

Using the TDF, factors thought to influence the management of infants with bronchiolitis in 

both ED and paediatric inpatient areas have been identified. Each of the interventions has its 

own pattern of influence but demonstrates similarities across all with key factors relating to 

beliefs about consequences, knowledge, social/professional role and identity, social influences 

and skills. Identification of these factors provides theoretically derived goals for the 

development of a knowledge translation intervention to address the issues and measure effect 

and influence on practice. 

 

Declarations 

Ethics approval and consent to participate 

Ethics approval was obtained from the Royal Children’s Hospital Melbourne HREC, 

Melbourne, Australia (HREC reference number: 36179A), the Auckland District Health Board 

Research Review Committee, Auckland, New Zealand (Research Project A+7215) and the Bay 

of Plenty District Health Board, Tauranga, New Zealand ethics committee. Participants opted 

into the study through completion of a consent form and gave verbal confirmation at the start 

of the interview. 

 

Availability of data and material 

The datasets generated and/or analysed during the current study are not publicly available due 

to persons being potentially identifiable. Summary data available from the corresponding 

author on reasonable request. 

 

 

 



 

116 

Funding 

Supported by a NHMRC Centre of Research Excellence grant for paediatric emergency 

medicine (GNT1058560), Australia, and the HRC of New Zealand (HRC 13/556). The funders 

have no role in study design, collection, management analysis and interpretation of data; 

writing of the report and decision to submit for publication. 

 

Authors’ contributions 

LH, EJT and SRD conceptualised the study. All authors (LH, EJT, CW, FEB, EO, NS and 

SRD) participated in the design of the study. LH, EJT and CW carried out the interviews. LH 

and EJT analysed and interpreted data. LH led the writing and editing of this manuscript. All 

authors (LH, EJT, CW, FEB, EO, NS, SRD) revised the manuscript for important intellectual 

content and gave final approval of the version to be published. 

 

Acknowledgements 

We would like to acknowledge the hospitals and staff who generously gave their time for this 

study to occur.



 

117 

Chapter 6 Development of targeted bronchiolitis interventions for 

use in the cluster randomised controlled trial 

6.1 Preamble 

This chapter reports the development, design and content of targeted, theory-informed 

bronchiolitis interventions aiming to improve the evidence-based management of infants with 

bronchiolitis. It builds on findings from the qualitative clinician interviews described in 

Chapter 5 by identifying intervention components (behaviour change techniques and modes of 

delivery) to address identified influencing factors. The systematic, stepped approach to develop 

the interventions, informed by theory, evidence and feasibility considerations, is described in 

detail. 

 

This chapter has been published in BMC Health Services Research, 2021. The following 

contains the unaltered manuscript submitted for publication. Table 1 in the published 

manuscript was also included in the published manuscript for Chapter 4, as such it has only 

been included in this thesis once and has been renamed Table 4.1. Additional Table 1 in the 

supplementary material published with this manuscript, has been included in Chapter 3 of this 

thesis with additional information added at the time of the literature review and renamed as 

Table 3.2. Additional Table 2 in the supplementary material published with this manuscript 

has been renamed Appendix E in this thesis. 

6.2 Development of targeted, theory-informed interventions to improve 

bronchiolitis management 

Haskell L, Tavender EJ, Wilson CL, O'Brien S, Babl FE, Borland ML, Cotterell E, Sheridan 

N, Oakley E, and Dalziel SR. Development of targeted, theory-informed interventions to 

improve bronchiolitis management. BMC Health Serv Res 2021; 21(1): 769. 
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6.2.1 Abstract 

Background 

Despite international guidelines providing evidence-based recommendations on appropriate 

management of infants with bronchiolitis, wide variation in practice occurs. This results in 

infants receiving care of no benefit, has associated cost and is potentially harmful. Theoretical 

frameworks are increasingly used to develop interventions, utilising behaviour change 

techniques specifically chosen to target factors contributing to practice variation, with de-

implementation often viewed as harder than implementing. This paper describes the stepped 

process using the TDF to develop targeted, theory-informed interventions which subsequently 

successfully improved management of infants with bronchiolitis by de-implementing 

ineffective therapies. Explicit description of the process and rationale used in developing de-

implementation interventions is critical to dissemination of these practices into real world 

clinical practice. 

 

Methods 

A stepped approach was used: 1) Identify evidence-based recommendations and practice 

variation as targets for change, 2) Identify factors influencing practice change (barriers and 

enablers) to be addressed, and 3) Identification and development of interventions (behaviour 

change techniques and methods of delivery) addressing influencing factors, considering 

evidence of effectiveness, feasibility, local relevance and acceptability. The mode of delivery 

for the intervention components was informed by evidence from implementation science 

systematic reviews, and setting specific feasibility and practicality. 

 

Results 

Five robust evidence-based management recommendations, targeting the main variation in 

bronchiolitis management, were identified: namely, no use of chest radiograph, salbutamol, 

glucocorticoids, antibiotics, and adrenaline. Interventions developed to target 

recommendations addressed seven TDF domains (identified following qualitative clinician 

interviews (n=20)) with 23 behaviour change techniques chosen to address these domains. 

Final interventions included: 1) Local stakeholder meetings, 2) Identification of medical and 

nursing clinical leads, 3) Train-the-trainer workshop for all clinical leads, 4) Local educational 

materials for delivery by clinical leads, 5) Provision of tools and materials targeting influencing 

factors, and prompting recommended behaviours, and 6) Audit and feedback. 
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Conclusion 

A stepped approach based on theory, evidence and issues of feasibility, local relevance and 

acceptability, was successfully used to develop interventions to improve the management of 

infants with bronchiolitis. The rationale and content of interventions has been explicitly 

described allowing others to de-implement unnecessary bronchiolitis management, thereby 

improving care. 

6.2.2 Background 

Changing clinicians’ practice is challenging, in part due to the difficulty of improving quality 

and safety in healthcare223 and exacerbated by inappropriate methods used to design 

interventions aiming to improve practice, with lack of explicit rationale for the intervention 

choices made.224 Developing interventions is complex and the use of theory in the intervention 

development process is recommended,18 with interventions being more likely to be effective if 

targeting causal determinants of behaviour and behaviour change.191 Better description and 

justification of interventions chosen has been recommended to enable replication and 

refinement of interventions.293,294,342 The TDF was designed to incorporate a wide range of 

behaviour change theories for use in implementation research with subsequent validation.238,246 

The TDF has demonstrated strong explanatory and predictive powers across a number of 

healthcare settings, including acute care settings, and is particularly useful when selecting 

interventions to improve practice.250,343 A key benefit of using the TDF is that behaviour 

change techniques are linked to each TDF domain, enabling utilisation of behaviour change 

techniques most likely to tackle issues identified, with guidance available to assist in achieving 

implementation objectives.247,248 

 

Bronchiolitis is the most common cause for hospitalisation of infants less than one year of age. 

Management is well defined1 with all international evidence-based guidelines consistently 

recommending supportive care; and against the use of CXR, salbutamol, antibiotics, 

glucocorticoids, or adrenaline.6-8,73 Despite these consistent recommendations, and campaigns 

such as “Choosing Wisely” which aims to promote a culture of avoiding inappropriate 

treatments,74 significant variation in management of infant’s with bronchiolitis remains with 

infants often receiving management of no benefit, and potential risk of harm.11,76 It is for these 
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reasons that bronchiolitis was chosen as an appropriate condition for a de-implementation 

trial.190,344 

 

This paper details the development of targeted, theory-informed interventions to address 

influencing factors identified previously,345 with the explicit aim to improve management of 

infants with bronchiolitis in both the ED and paediatric inpatient units by de-implementing the 

use of therapies known to be of no benefit. Subsequent to the development of these 

interventions they have been robustly assessed in a multi-centre cluster RCT involving 26 

hospitals. Results from our trial demonstrated a 14.1% RD favouring the intervention group in 

compliance to five key bronchiolitis guideline recommendations, measurably improving the 

management of infants with bronchiolitis.336,346 

6.2.3 Methods 

We used a stepped approach to develop targeted, theory-informed bronchiolitis interventions 

(Figure 6.1). This logical approach for developing complex interventions is based on theory, 

evidence and practical issues,19 and has been successful in acute care settings.252,255 A three-

stepped method was undertaken: 

Step 1: Who and what is needed to improve bronchiolitis management? 

Step 2: Using a theoretical framework, which barriers and enablers need to be 

addressed? 

Step 3: Which intervention components (behaviour change techniques and mode(s) of 

delivery) could overcome the modifiable barriers and enhance the enablers? 
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Figure 6.1 Process of developing a targeted, theory-informed implementation intervention1 

 

 

BCT – Behaviour Change Technique; EPOC – Effective Practice and Organisation of Care. 
1Adapted from French et al.19 and Tavender et al.252 
2Michie et al.191 
3Cane et al.247 

 

Step 1: Who and what is needed to improve bronchiolitis management? 

Identify or develop locally applicable, actionable evidence-based recommendations 

In 2015 the PREDICT network324 developed the first evidenced-based guideline for the 

management of bronchiolitis for use in New Zealand and Australia the Australasian 

Bronchiolitis Guideline.6 The guideline aimed to provide clear guidance to clinicians treating 

infants presenting to EDs and paediatric inpatient units with bronchiolitis. Key evidence-based 

recommendations from the Australasian Bronchiolitis Guideline were identified based on the 

strength of the recommendation and supporting evidence. 

 

Identify the evidence-practice gap 

The literature was searched to review current data on adherence with evidence-based 

bronchiolitis guideline recommendations from which to target improvement efforts. 
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Step 2: Using a theoretical framework, which barriers and enablers need to be addressed? 

Semi-structured qualitative interviews were conducted with 20 ED and inpatient paediatric unit 

nurses and doctors. Interview questions used the TDF domains to explore barriers and enablers 

to practice variation and factors that may influence the uptake of evidence-based bronchiolitis 

recommendations.336 For example, “Are you confident in assessing an infant with bronchiolitis 

without doing a CXR [Knowledge]?” “Do you feel that giving salbutamol to infants with 

bronchiolitis improves outcomes [Beliefs about consequences]?” Purposeful sampling was 

used to select a range of clinicians from senior to junior, from metropolitan and regional, and 

from New Zealand and Australia to interview. Participants completed written informed consent 

and gave verbal confirmation at the start of the interview. Interview transcripts were coded 

using thematic content analysis in order to identify TDF domains to target in interventions. 

 

Step 3: Which intervention components (behaviour change techniques and mode(s) of 

delivery) could overcome the modifiable barriers and enhance the enablers? 

Identify potential behaviour change techniques and modes of delivery for each evidence-based 

recommendation 

To select behaviour change techniques most likely to effect change for each of the key 

evidence-based guideline recommendations, we used the behaviour change techniques matrix 

validated by Cane et al.246 This matrix provides guidance on selecting behaviour change 

techniques most likely to address each TDF domain. By matching the key TDF domains 

identified during our qualitative clinician interviews with behaviour change techniques most 

likely to influence these domains, we expected to increase the likelihood of influencing 

enablers and barriers to evidence-based bronchiolitis management. Where there were no 

behaviour change techniques assigned based on the Cane et al. matrix,247 additional behaviour 

change techniques identified by Michie et al. were selected.191 

 

An implementation development panel of eight members including clinicians (senior nurses 

and doctors from ED and paediatric inpatient units with direct responsibility for the 

management of infants with bronchiolitis) and an implementation scientist, reviewed the 

identified TDF domains and related behaviour change techniques, with feasible methods of 

implementation delivery discussed. 
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Identify evidence from systematic reviews of effects of interventions to inform the selection of 

intervention components 

The Cochrane EPOC group have published systematic reviews of interventions to improve 

both healthcare systems and healthcare delivery.275-277,279-281 Table 3.2 in Chapter 3 details the 

key findings from the reviews and considerations of implementing them for bronchiolitis 

management in our clinical setting. These reviews and findings from Grimshaw et al.’s 

summary of interventions196 were discussed by the implementation development panel and 

research group to aid selection of appropriate interventions. 

 

Identify feasibility, local relevance and acceptability of the intervention 

The implementation development panel and research group considered factors to maximise the 

likelihood that the interventions were feasible, relevant and acceptable in the acute care 

environment to which they were to be implemented e.g. consideration of education sessions of 

appropriate length for an acute care environment; clear and succinct feedback reports of regular 

audits. 

 

Recommendations from the Workgroup for Intervention Development and Evaluation 

Research (WIDER),294 the TIDieR checklist,293 and Proctor et al.342 were used to guide 

describing the intervention components to ensure transparency and replicability. The following 

criteria were used to operationalise the intervention components: 1) Characteristics of those 

delivering the intervention, 2) Characteristics of the recipients, 3) The setting, 4) Intervention 

content, 5) Mode of delivery, 6) Intensity or dose, 7) The duration (number of sessions, time), 

and 8) Justification (rationale for intervention). 

6.2.4 Results 

Step 1: Who and what is needed to improve bronchiolitis management? 

Identify or develop locally applicable, actionable evidence-based recommendations 

The Australasian Bronchiolitis Guideline6 identified 33 recommendations which were broadly 

consistent with other international bronchiolitis guidelines.7,8,73 From these, five evidence-

based recommendations were chosen to target (Table 4.1 in Chapter 4). These had the highest 

quality evidence supporting the recommendations, and were thought to be modifiable at a 

clinician, departmental or hospital level. These recommendations were to not use CXR, 

salbutamol, glucocorticoids, antibiotics, and adrenaline in the management of infants with 
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bronchiolitis. As these five recommendations are not independent of each other (e.g. an infant 

with bronchiolitis who has a CXR is more likely to receive antibiotics; salbutamol and 

glucocorticoids, and adrenaline and glucocorticoids, are often prescribed concurrently), we 

chose to develop the intervention package as a whole, as aiming to improve one or two of these 

recommendations at the expense of others would be difficult to justify. 

 

Identify the evidence-practice gap 

The search of the literature identified a large study conducted by PERN in 38 EDs in Canada, 

the US, Australia, New Zealand, the UK, Ireland, Spain, and Portugal where more than 30% 

of infants received non-evidence-based supportive care.11 In New Zealand and Australia, data 

from over 3,400 bronchiolitis presentations from seven tertiary paediatric hospital providers 

demonstrated that at least one of the five interventions known to have no benefit was used in 

27% to 48% of bronchiolitis admissions, with salbutamol being most likely to be used.76 These 

studies provided robust evidence of both an evidence-practice gap and significant variation in 

practice. 

 

Step 2: Using a theoretical framework, which barriers and enablers need to be addressed? 

Interviews with 20 clinicians (12 doctors, 8 nurses) from four New Zealand and Australian 

hospitals were conducted between July and October 2016. The detailed findings from these 

interviews have been reported separately.336 The key barriers for providing evidence-based 

management for infants with bronchiolitis were associated with seven of the 14 TDF domains. 

These were beliefs about consequences, knowledge, social/professional role and identity, 

environmental context and resources, skills, social influences, and belief about capabilities. 

The first five domains listed were identified as consistently important in four of our five target 

recommendations. Beliefs about consequences were most notably important in relation to the 

use of CXR. Clinician’s fear of missing a more serious diagnosis, such as pneumonia, drives 

the use of CXR with the unwanted consequence of increased antibiotic use associated with 

having a CXR. This example highlights both lack of knowledge of how to diagnose 

bronchiolitis, and of confidence in clinician skill of making a clinical diagnosis. The domains 

of social influences and beliefs about capabilities featured but less prominently. This included 

perceived or actual pressure from families to prescribe medications (antibiotics, salbutamol, or 

glucocorticoids) or undertake a CXR, or from other clinicians to trial salbutamol or undertake 

a CXR. The barriers and enablers identified for bronchiolitis target behaviours detailed by TDF 

domains are detailed in Table 6.1, and by target behaviours in Appendix E. 
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Table 6.1 Barriers and enablers identified for bronchiolitis target behaviours by Theoretical Domains Framework 

 
TDF Domain Barriers and enablers (target behaviour) 

Beliefs about 

consequences 

 

Clinician concern that missing an alternative diagnosis e.g., pneumonia, particularly when infant 

has significant increased work of breathing (CXR, salbutamol, antibiotics). 

Undertaking investigation will confirm the diagnosis (CXR). 

Some clinicians believing there is benefit from a trial of the therapy to prevent admission, with 

others disagreeing (Salbutamol). 

Conflicting beliefs of little or no harm, or benefit from therapy (CXR, salbutamol, antibiotics, 

glucocorticoids). 

Belief that the new bronchiolitis guideline would benefit evidence-based bronchiolitis 

management; some senior doctors stating the guideline would not change their practice (CXR, 

salbutamol, glucocorticoids, antibiotics, adrenaline). 

Infants from deprived populations may benefit from therapy (Antibiotics). 

Confidence in de-prescribing/ceasing therapy already commenced (Salbutamol, antibiotics, 

glucocorticoids). 

 

Knowledge Lack of experience in caring for infants with bronchiolitis (CXR, salbutamol, antibiotics, 

glucocorticoids). 

Lack of knowledge of current bronchiolitis evidence (CXR, salbutamol, antibiotics, 

glucocorticoids, adrenaline). 

 

Social professional 

role and identity 

Nurses supporting junior doctors in caring for infants with bronchiolitis (CXR, salbutamol, 

glucocorticoids). 

Nurses being disregarded when questioning treatments (CXR, salbutamol, antibiotics). 
Junior doctors lacking confidence in contacting seniors for advice (CXR, salbutamol). 

Importance of medical and nursing teamwork when managing infants with bronchiolitis (CXR, 

salbutamol, antibiotics, glucocorticoids). 

 

Environmental 

context and 

resources 

Reduced senior medical support after hours; time pressures in ED leading to undertaking 

investigation (CXR). 

Regional hospitals having significant distance to tertiary care and less paediatric 

trained/experienced staff with more overseas trained doctors who may practice differently 

leading to investigations and therapies (CXR, salbutamol, antibiotics, glucocorticoids). 

Challenges with staff turnover and maintain regular bronchiolitis education (CXR, salbutamol, 

antibiotics, glucocorticoids). 

Importance of positive relationships between ED and inpatient paediatric units (CXR, 

salbutamol, antibiotics, glucocorticoids). 

 

Skills Lack of confidence in diagnosing and managing bronchiolitis (CXR, salbutamol, antibiotics, 

glucocorticoids). 

Importance of nursing involvement in bronchiolitis management (CXR, salbutamol, antibiotics, 

glucocorticoids). 

Lack of confidence in discussing supportive bronchiolitis management with families/caregivers 

(CXR, salbutamol, antibiotics, glucocorticoids). 

 

Social influences Pressure from parent/caregiver and other clinicians to investigate or prescribe therapy (CXR, 

salbutamol, antibiotics, glucocorticoids). 

 

Beliefs about 

capabilities 

Importance for families/caregivers to maintain positive relationships with primary care 

providers when ceasing treatments (Salbutamol, glucocorticoids, antibiotics) 

Wanting to “do something” or prevent deterioration (CXR, salbutamol, antibiotics, 

glucocorticoids). 
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Step 3: Which intervention components (behaviour change techniques and mode(s) of 

delivery) could overcome the modifiable barriers and enhance the enablers? 

 

Identify potential behaviour change techniques and modes of delivery for each evidence-based 

recommendation 

Twenty-three behaviour change techniques were selected to target barriers and enablers for the 

evidence-based management of bronchiolitis from seven TDF domains. The domain of social 

professional role and identity had no specified behaviour change techniques in the Cane et al. 

matrix,247 therefore the behaviour change techniques recommended previously by Michie et 

al.191 was utilised. Table 6.2 details the mapping process for selecting behaviour change 

techniques as intervention components. 
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Table 6.2 Mapping of important barriers and enablers (grouped by Theoretical Domains Framework) to behaviour change 

techniques and intervention components 

 
TDF Domain Selected behaviour change techniques as intervention components 
Beliefs about 

consequences 

Persuasive communication1; Information regarding behaviour, outcome1: Clinical leads (nursing 

and medical) will continually educate to reinforce the benefits of adhering to the 5 bronchiolitis 

guideline recommendations. 

 

Feedback1: Provide historical data for each hospital and Australasian bronchiolitis compliance, with 

individual hospital audit data being disseminated monthly to clinicians by clinical leads. 

 

Pros and cons2: Clinical leads to discuss positive impact of following guideline in reducing therapies 

known to be of no benefit.  

 

Vicarious reinforcement2: Clinical leads will use reinforcement messages in education of following 

guideline recommendations. 

 

Social and environmental consequences2; Salience of consequences2: Clinical leads will reinforce 

consequences for infants/families and hospital in following guideline e.g. length of stay, cost, reducing 

harm. 

Knowledge Information regarding behaviour, outcome1: Clinical leads will continually educate to reinforce the 

benefits of adhering to guideline recommendations and use evidence information sheets to reinforce 

(salbutamol; CXR and antibiotics). 

 

Antecedents2: Clinical leads to educate clinicians on situations or events that predict increased therapy 

use e.g. time, parent/caregiver pressure, reduced senior support. 

 

Health consequences2: Clinical leads will reinforce consequences for infants/families and hospital in 

following guideline e.g. length of stay, cost, reducing harm. 

 

Feedback on behaviour2: As per Feedback (Beliefs about consequences). 

Social professional 

role and identity 

Social processes of encouragement, pressure, support1: Clinical leads are respected clinicians who 

continually reinforce and role model guideline recommendations in practice. 

Environmental 

context and resources 

Environmental changes1: The Australasian Bronchiolitis guideline will be available in hard copy, 

electronic and via intranet to all clinicians. All teaching materials will be provided in hard and 

electronic copy. Clinical leads requested to incorporate guideline recommendations in staff induction 

sessions. 

 

Prompts/cues2: Clinical leads will be encouraged to use posters, screen savers, electronic prompts, 

email as reminders. 

Skills Goal/target specified: behaviour or outcome1: Hospitals will be encouraged to set improvement 

targets for guideline recommendations. 

 

Monitoring1: As per Feedback (Beliefs about consequences). 

 

Increasing skills: problem solving, decision making, goal setting1: Clinical leads will continually 

educate to increase knowledge, skills and confidence in diagnosing bronchiolitis, assessment and 

management.  

 

Modelling/demonstration of behaviour of others1; Rehearsal of relevant skills1; Behavioural 

rehearsal/practice2: Clinical leads will show clinicians a video of a clinician describing bronchiolitis 

to a family (for clinician teaching) and model this in clinical practice. 

Social influences Social processes of encouragement, pressure, support1; Modelling demonstration of behaviour by 

others1; Social support or encouragement2; Modelling/demonstration of behaviour2: Hospitals 

will receive a bronchiolitis information sheet for parents/caregivers to support and reinforce clinicians 

discussions. 

 

Vicarious reinforcement: As per Vicarious reinforcement (Beliefs about consequences) 

Beliefs about 

capabilities 

Self-monitoring1; Increasing skills: problem solving, decision making, goal setting1; Rehearsal of 

relevant skills1; Social pressures of support, encouragement support1 (as per Social professional 

role and identity); Feedback1 (as per Beliefs about consequences); Focus on past success2:  

Clinical leads will provide encouragement on adherence to guideline recommendations using monthly 

audits to feedback on performance. 

TDF – Theoretical Domains Framework; BCT – Behaviour Change Technique. 
1Michie et al.191 

2Cane et al.246 
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As the five evidence-based recommendations being targeted are not independent, a pragmatic 

approach was taken where we assessed each of the domains and associated behaviour change 

techniques against all targeted behaviours we were aiming to influence. For example, the 

domain beliefs about consequences was identified for CXR, salbutamol and glucocorticoids. 

Using behaviour change techniques such as persuasive communication and feedback were 

deemed by the panel and research group as feasible and acceptable for all three targeted 

behaviours. Table 6.3 summarises the bronchiolitis intervention components developed 

including rationale. 

 

Table 6.3 Overview of bronchiolitis implementation interventions including rationale  

 
Implementation 

intervention and 

rationale  

Content / techniques / 

additional information  

Evidence source utilised in 

developing 

implementation 

interventions 

Influencing factors addressed, TDF 

domain, and factors taken into account 

by implementation interventions  

1.Clinical leads 

 

Rationale: Provide 

consistent credible, 

influential and 

trustworthy 

leadership. 

Increase knowledge 

and skills through 

education, influence 

and persuasion. 

Clinical leads ensure 

interdisciplinary and 

interdepartmental 

coverage.  

Clinical leads (one nursing 

and one medical in both 

emergency department (ED) 

and inpatient paediatric units) 

for each hospital to both lead 

the study and train staff. 

 

‘Ideal characteristics’ of 

clinical leads discussed with 

hospitals.  

EPOC review on local 

opinion leaders. 

  

Power and influence within clinician 

groups rather than across. 

Clinician groups have their own systems 

to disseminate / implement changes. 

Leadership needs to be observable to keep 

momentum and give topic importance. 

Clinical leads for duration of study ensure 

consistency of education, role modelling, 

reinforcement of evidence-based practice 

and positivism. 

Given the intensity needed and to ensure 

maximum staff coverage, needed more 

than one clinical lead per area. 

Encourage communication and 

relationship building between ED and 

inpatient paediatric units: bronchiolitis is a 

condition which spans the hospital 

journey, therefore collaboration between 

areas is important. 

 

Guide hospitals with their selection of 

appropriate clinical leads. 

2.Stakeholder 

Meeting  

 

Rationale: Create site 

buy-in. 

Provide feedback on 

current bronchiolitis 

management. 

Knowledge of own 

practice variation is 

likely to drive 

change. 

Increase knowledge 

of implementation 

intervention process. 

Identify and address 

any potential 

barriers.      

Duration: 1 hour 

Meeting with local 

stakeholders / clinical leads / 

clinical directors (nursing and 

medical). 

Provide information on study, 

expectations, attributes and 

importance of clinical leads. 

Provide opportunity to create 

buy-in at an organisational 

level and for senior leadership 

to express support. 

Start conversation with 

stakeholders (ED and 

inpatient paediatric units). 

 

 

 

Hospital organisational 

factors. 

Ensure all clinicians are aware of 

expectations of study involvement with 

aim to minimise chance of hospital or 

clinical leads dropping out over the 

duration of study. 

Opportunity for hospital clinicians to be 

together and create team cohesiveness 

from outset. 

Create buy-in from senior people involved 

in the implementation of the 

recommendations (organise top down, 

multi-disciplinary leadership). 
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Implementation 

intervention and 

rationale  

Content / techniques / 

additional information  

Evidence source utilised in 

developing 

implementation 

interventions 

Influencing factors addressed, TDF 

domain, and factors taken into account 

by implementation interventions  

 Present endorsed Australasian 

Bronchiolitis Guideline and 

discuss five key guideline 

recommendations and 

evidence supporting these. 

 

Discuss international and 

local variation in bronchiolitis 

management. 

The evidence-based 

Australian Bronchiolitis 

Guideline. 

 

 

  

Discuss Australasian Bronchiolitis 

Guideline and recommendations, and 

international and local variation in 

practice. 

Strong evidence is pre-requisite for 

effecting change. 

 

Provide evidence-based recommendations 

using persuasive language. 

Review and discuss results of 

own hospital audit (20 ED 

and 20 inpatient bronchiolitis 

infants) and compliance to 

primary outcome (no CXR, 

salbutamol, glucocorticoids, 

antibiotics and adrenaline in 

first 24 hours of 

presentation). 

Identify areas for 

improvement. 

EPOC review on audit and 

feedback. 

Other 

documentation/information. 

Qualitative interview 

findings. 

Acknowledging change is needed creates 

buy-in . 

Ensure the ‘key-people’ are aligned in 

their thinking. 

Create buy-in from clinical leads / 

stakeholders that change in practice is 

required with identification of the areas 

requiring most attention. 

Preliminary discussion of any 

anticipated local barriers and 

how to solve those . 

Hospital organisational 

factors. 

Implementation intervention needs to fit in 

with local practices. 

Begin discussions  between areas on how 

study and clinical leads will work in their 

hospital. 

Recognising and addressing any potential 

barriers at the beginning is more likely to 

optimise the hospital’s commitment and 

completion of the study. 

3.Train the Trainer 

Workshop  

 

Rationale: Improve 

knowledge. 

Change beliefs. 

Optimise 

professional 

interdisciplinary and 

interdepartmental 

relationships. 

Motivate clinical 

leads as drivers of 

change.  

One day event (8 hours) – 

delivered in Melbourne. 

All four clinical leads invited 

to attend. 

Setting: off-site workshop 

venue. 

Delivered by senior research 

team clinicians / clinical 

opinion leaders. 

EPOC review on local 

opinion leaders and 

continuing education 

meetings and workshops. 

 

Hospital organisational 

factors.  

  

Clinical leads need to: 

- Have the clinical and leadership 

knowledge and skills in order to provide 

the local education / training / undertake 

requirements of study. 

- Understand the importance of their role. 

- Receive all implementation interventions 

and resources required for local training. 

- Understand what is expected from them 

in terms of implementation intervention 

delivery. 

- Have opportunity for time with other 

clinical leads from their hospital to plan 

implementation intervention delivery and 

roles for the study. 

Set the scene: Australasian 

Bronchiolitis guideline, 

international / local variation 

in practice. 

 

Information on 

implementation science and 

implementation research. 

Other documentation / 

information. 

 

  

Set the scene / implementation capacity 

building. 

 

 

Gain buy-in on robust nature of how and 

why implementation interventions have 

been developed and are to be delivered. 

Findings from qualitative 

study on barriers and 

facilitators to bronchiolitis 

management and 

implementation intervention 

development. 

Rationale for implementation 

intervention package. 

EPOC review on  local 

opinion leaders. 

Qualitative interview 

findings. 

Implementation intervention 

development. 

 

Having knowledge of the process of 

implementation intervention development 

will optimise buy-in. 

Clinical leads understanding of intended 

delivery method will ensure delivery of 

implementation intervention with key 

messages relayed to their staff.  
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Implementation 

intervention and 

rationale  

Content / techniques / 

additional information  

Evidence source utilised in 

developing 

implementation 

interventions 

Influencing factors addressed, TDF 

domain, and factors taken into account 

by implementation interventions  

How to deliver 

implementation intervention 

package. 

All study requirements. 

Planning time for clinical 

leads. 

4.Educational 

intervention 

delivery 

(PowerPoint)  

 

Rationale: Improve 

knowledge. 

Increase skills. 

Change beliefs. 

Feedback on 

performance. 

Address barriers and 

enablers to evidence-

based management. 

Reinforce 

importance of 

evidence-based 

management and 

consequences of not 

following 

recommendations. 

Positive 

reinforcement. 

 

 

Education delivered by 

nursing and medical clinical 

leads using PowerPoint 

presentation supplied. 

Additional slides provided 

giving more detail on 

evidence. 

Aim to train at least 80% of 

staff within one month. 

Bronchiolitis implementation 

intervention package (detailed 

below). 

Role model to clinical leads 

what and how to teach their 

staff. 

Teach all participants 

together (nursing and 

medical). 

EPOC review on local 

opinion leaders. 

Hospital organisational 

factors. 

Qualitative interview 

findings. 

Designed with key messages and 

behaviour change techniques as detailed 

below. 

Role model delivery – emphasising 

persuasive and key messages. 

Management is both team-based, occurs 

across and between specialty teams as 

well as between medical and nursing. 

Potential staff availability issue, therefore 

clinical leads ideally to function as a team. 

Training materials 

addressing:  

1. CXR 

Evidence re not performing 

CXR. 

Persuasive communication 

from credible sources / 

clinical leads. 

Reinforcement messages to 

follow guideline. 

Information on consequences 

of doing CXR. 

Role modelling of discussion 

with families about 

bronchiolitis and supportive 

care. 

Australasian Bronchiolitis 

guideline readily available. 

Fact sheets with more 

detailed evidence regarding 

CXR. 

Prompts. 

Posters. 

Audit and feedback. 

Qualitative interviews. 

 

TDF domains addressed:  

1. Beliefs about consequences 

- Aware of risks of radiation exposure but 

believing that only a small amount of 

radiation is involved.                         

- Doctors concern that the level of 

respiratory distress or deterioration may 

be that they are missing an alternative and 

treatable diagnosis. 

- Believing that performing CXR will 

confirm the diagnosis. 

2. Knowledge 

- Lack of knowledge and experience in 

caring for infants with bronchiolitis.  

3. Social influences 

- Doctors sensing parental pressure that a 

CXR will be performed. 

- Doctors getting pressure from other 

clinicians in relation to expectations for 

performing a CXR. 

4. Skills 

- Lack of confidence and competence in 

diagnosing bronchiolitis.  

Qualitative interviews. 

Hospital organisational 

factors.  

TDF domain addressed:  

1. Environmental context and resources 

- Reduced senior medical support after 

hours. 

- Time pressures in EDs to make 

decisions. 

- Regional hospitals having less paediatric 

trained/experienced staff and higher 

numbers of overseas trained doctors who 

may practice differently; the requirement 

of a CXR prior to retrieval or transporting 

to tertiary care; significant distance and 

time to tertiary care. 
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Implementation 

intervention and 

rationale  

Content / techniques / 

additional information  

Evidence source utilised in 

developing 

implementation 

interventions 

Influencing factors addressed, TDF 

domain, and factors taken into account 

by implementation interventions  

2. Salbutamol 

Evidence re not using 

salbutamol. 

Persuasive communication 

from credible sources / 

clinical leads. 

Reinforcement messages to 

follow guideline. 

Information on consequences 

of giving salbutamol. 

Role modelling of discussion 

with families about 

bronchiolitis and supportive 

care. 

Australasian Bronchiolitis 

guideline readily available. 

Fact sheets with more 

detailed evidence regarding 

salbutamol. 

Prompts. 

Posters. 

Audit and feedback. 

Qualitative interviews. 

 
  

TDF domains addressed:  

1.Beliefs about consequences 

- Belief that some infants will get benefit 

from salbutamol and may improve enough 

to be able to be discharged, with others 

saying that there is no benefit in trialling 

salbutamol. 

- Belief that trialling salbutamol will do no 

harm. 

- Nurses and doctors indicating that a new 

guideline would be beneficial in changing 

beliefs, with some senior doctors 

suggesting that their practice wouldn’t 

change with new guideline. 

2. Knowledge 

- Senior and junior clinicians’ lack of 

knowledge in regard to current evidence. 

3. Social professional role and identity 

- Nurses supporting junior doctors in the 

management of infants with bronchiolitis. 

- Nurses assessment findings not being 

regarded when salbutamol use being 

questioned. 

4. Social influences 

- Sense of parental and clinician pressure 

to trial salbutamol. 

3. Antibiotics 

Evidence re not using 

antibiotics. 

Persuasive communication 

from credible sources / 

clinical leads. 

Reinforcement messages to 

follow guideline. 

Information on consequences 

of giving antibiotics. 

Antibiotic stewardship. 

Role modelling of discussion 

with families about 

bronchiolitis and supportive 

care. 

Australasian Bronchiolitis 

guideline readily available. 

Fact sheets with more 

detailed evidence regarding 

antibiotics. 

Prompts. 

Posters. 

Audit and feedback. 

Qualitative interviews. 

 

TDF domains addressed: 

1.Beliefs about consequences 

- General belief that there is no benefit in 

prescribing antibiotics. 

- Mixed opinions on risks of over 

prescribing. 

- Confidence in advising antibiotics to be 

stopped. 

- Belief that antibiotics may be considered 

more in deprived populations due to high 

bronchiectasis population. 

2. Social influences 

- Doctors sensing parental pressure to 

prescribe antibiotics. 

3. Knowledge 

- Lack of knowledge and experience in 

caring for infants with bronchiolitis.  

4. Glucocorticoids 

Evidence re not using 

glucocorticoids. 

Persuasive communication 

from credible sources / 

clinical leads. 

Reinforcement messages to 

follow guideline. 

Role modelling of discussion 

with families about 

bronchiolitis and supportive 

care. 

Qualitative interviews. 

 

TDF domains addressed:  

1.Beliefs about consequences 

- Clinician concern at potential harmful 

effects of glucocorticoids. 

- Confidence in advising glucocorticoids 

to be stopped. 

2. Knowledge 

- Clinicians’ lack of knowledge in regard 

to current evidence. 

3. Social influences 

- Doctors sensing parental pressure to 

prescribe glucocorticoids. 

4. Beliefs about capabilities 
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Implementation 

intervention and 

rationale  

Content / techniques / 

additional information  

Evidence source utilised in 

developing 

implementation 

interventions 

Influencing factors addressed, TDF 

domain, and factors taken into account 

by implementation interventions  

Australasian Bronchiolitis 

guideline readily available. 

Prompts. 

Posters. 

Audit and feedback. 

- Stress importance of maintaining sound 

relationships with primary care providers 

when advising to stop glucocorticoids. 

 

5. Any other behaviours when 

managing an infant with 

bronchiolitis 

Evidence informing 

guideline. 

Persuasive communication 

from credible sources / 

clinical leads. 

Reinforcement messages to 

follow guideline. 

Role modelling of discussion 

with families about 

bronchiolitis and supportive 

care. 

Australasian Bronchiolitis 

guideline readily available. 

Fact sheets with more 

detailed evidence regarding 

antibiotics. 

Prompts. 

Posters. 

Audit and feedback. 

Session during training 

workshop for hospital clinical 

leads to plan roll-out of 

education, including 

managing rotations / new 

staff. 

 

 

 

Qualitative interviews. 

 

TDF domains addressed:  

1. Beliefs about consequences 

- Doctors concern that the level of 

respiratory distress or deterioration may 

be that they are missing an alternative and 

treatable diagnosis. 

- Wanting to prevent deterioration by 

doing something. 

- Nurses and doctors indicating that a new 

guideline would be beneficial in changing 

beliefs and improving overall 

management. 

2. Environmental context 

- Lack of paediatric skilled / competent 

nursing staff in mixed adult/paediatric 

EDs.  

- Mixed adult/paediatric EDs being more 

adult focused. 

- Time pressures in ED to make decisions 

leading to interventions. 

- Regional hospitals access issues: with 

distance from hospital for families to 

access to care; 

significant distance and time to tertiary 

care; having less paediatric 

trained/experienced staff and higher 

numbers of overseas trained doctors who 

may practice differently. 

- Staffing: lack of senior cover after hours; 

challenges with turnover of staff in all 

areas and keeping up with training; 

challenges of staffing skill mix in mixed 

adult/paediatric EDs. 

- Importance of positive relationships 

between ED and inpatient paediatric units. 

3. Social professional role and identity 

- Variability amongst senior medical staff 

around management of bronchiolitis. 

- Nurses being confident to support less 

experienced doctors or question 

management. 

- Junior doctors lacking confidence in 

contacting seniors for advice. 

- Importance of medical and nursing 

teamwork when managing bronchiolitis. 

4. Skills 

- Lack of confidence due to less 

experience of managing bronchiolitis. 

- Nursing involvement being key as 

bronchiolitis management is 

predominantly nurse led. 

- Challenging to talk with families about 

supportive bronchiolitis care. 

5. Beliefs about capabilities: 

- Wanting to be able to do something that 

will improve the condition or speed up 

recovery. 
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Implementation 

intervention and 

rationale  

Content / techniques / 

additional information  

Evidence source utilised in 

developing 

implementation 

interventions 

Influencing factors addressed, TDF 

domain, and factors taken into account 

by implementation interventions  

5.Additional 

educational tools 

and materials 

 

Rationale: Improve 

knowledge. 

Increase skill and 

confidence. 

Provide 

encouragement and 

support. 

 

Clinician training video – role 

modelling how to talk with 

families about bronchiolitis. 

Qualitative interviews.  TDF domains addressed:  

1. Knowledge 

2. Skills 

3. Social influences 

Provide script for talking with a family 

about bronchiolitis and stressing the 

importance of supportive care. 

Fact sheets. Qualitative interviews. 

 

EPOC review on printed 

educational materials. 

 

TDF domains addressed: 

1. Knowledge 

2. Social influences 

3. Social professional role and identity 

4. Beliefs about consequences 

Provide more detailed evidence in regard 

to why not to use salbutamol, antibiotics 

and CXR. 

Useful tool for clinical leads to provide to 

clinicians’ who are resolute in beliefs. 

Promotional materials – 

posters. 

Hospital organisational 

factors. 

Provide reminders and prompts in the 

local environmental to aid memory and 

attention to guideline recommendations. 

Parent/caregiver bronchiolitis 

information sheet. 

Qualitative interviews. 

Hospital organisational 

factors. 

TDF domain addressed:  

1. Social influences 

- Improve consistency of information 

being given to families. 

- Written information to aid reinforcement 

following discussion with 

parents/caregivers. 

6.Audit and 

feedback 

 

Rationale: Provide 

real-time feedback 

on targeted 

behaviours. 

Motivate by 

benchmarking. 

Promote goal / target 

specific action 

planning to optimise 

ongoing 

improvement.  

Increase knowledge. 

Change beliefs. 

Monthly audit and feedback 

cycles. 

Reports provided tabulated 

and graphical displays of 

hospitals performance 

compared to previous audits. 

Benchmark against top site. 

Disseminated to teams via 

clinical leads. 

EPOC review on audit and 

feedback. 

Sites provide monthly data. 

 

 

Audit and feedback can improve practice. 

Feedback needs to be provided more than 

once – verbal and written. 

Feedback to groups and individuals. 

Includes clear targets and action plan. 

Benchmarking against top site to act as a 

catalyst to improve. 

Clinical lead or respected colleague to 

feedback as more likely to have effect. 

Action planning. Sites provide monthly data. 

 

Action planning may improve practice – 

written and verbal. 

Clinical leads can target one behaviour at 

a time; use case review of non-compliant 

infant to discuss recommendations. 

EPOC – Effective Practice and Organisation of Care; ED – Emergency department; TDF – Theoretical Domains Framework; 

CXR – Chest radiograph. 
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Identify evidence from systematic reviews of effects of interventions to inform the selection of 

intervention components 

Findings from Cochrane EPOC reviews that focused on the effectiveness of interventions to 

influence the identified behaviours in the acute care setting were considered. Table 3.2 in 

Chapter 3 includes the key findings from the reviews and the intervention components 

considered by the research team. 

 

Identify feasibility, local relevance and acceptability of the intervention 

The feasibility of delivering each of the proposed bronchiolitis interventions was discussed 

with the clinician panel and research group members e.g. delivering an education presentation 

to all staff in departments that have regular rotations of new staff; monthly audit and feedback 

cycles. With this in mind, we used a real-world approach using the group’s knowledge of the 

acute clinical demands, organisational context and constraints in order to make decisions on 

the feasibility and acceptability of the interventions. 

 

Discussions resulted in the agreement on six bronchiolitis interventions: 1) Local stakeholder 

meetings, 2) Nomination of clinical leads (four in total - one medical and one nursing from 

both ED and paediatric inpatient units), 3) Train-the-trainer workshop (for all four clinical leads 

to attend), 4) Local educational materials targeting specific influencing factors, with delivery 

facilitated by clinical leads, 5) Promotional and other educational materials, and 6) Audit and 

feedback (Table 6.3). 

6.2.5 Discussion 

This paper illustrates the stepped, theory and evidence informed process undertaken to develop 

targeted interventions aiming to improve the management of infants with bronchiolitis. The 

effectiveness of the six interventions developed has been robustly assessed via a multi-centre 

cluster RCT.346 In this trial of 26 hospitals during the 2017 bronchiolitis season (May to 

November), with data from 3,727 infants, the interventions were shown to improve 

bronchiolitis management by 14.1% (95% CI 6.5-21.7%) in hospitals randomised to the 

interventions compared to control hospitals who undertook usual dissemination practices of 

the Australasian Bronchiolitis Guideline.346 This absolute change in care of infants with 

bronchiolitis is at the upper end of improvements shown in implementation cluster RCTs225 
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and EPOC systematic reviews focusing on the effectiveness of interventions, predominantly to 

implement care, across healthcare settings.275-277,279-281 (Table 3.2 in Chapter 3). 

 

Using a systematic theory-driven approach during intervention development by targeting 

interventions to identified factors and determinants of practice, is more likely to increase 

intervention effectiveness than instinctively developing an intervention.18,191,193 This stepped 

process has been used successfully in adult acute care settings aiming to improve the 

management of stroke255 and mTBI252 with interventions being assessed in cluster RCTs.250,343 

While these approaches have been used to implement evidence-based practice, there are few 

frameworks to guide de-implementation with no “magic bullet” or ideal intervention, despite 

the fact that de-implementation possibly presents a harder task than implementation.190 To our 

knowledge this is the first time a structured theory-driven approach has been used to 

successfully explore barriers and enablers in the evidence-based management of bronchiolitis 

in acute care settings, then use behaviour change techniques to develop intervention 

components aiming to improve management and reduce low-value care. The Choosing Wisely 

De-implementation Framework has recently been described, building on previous 

implementation science work.190 Our stepped design successfully incorporated the first three 

phases described in the Choosing Wisely De-implementation Framework: Phase 0, 

identification of potential areas of low-value healthcare; Phase 1, identification of local 

priorities for implementation recommendations; and Phase 2, identification of barriers to 

implementing recommendations and potential interventions to overcome these. Phase 3, 

rigorous evaluation of the intervention, has been subsequently undertaken with robust 

evaluation of our interventions in a cluster RCT.346 Phase 4 involves broad dissemination to all 

similar clinical settings. As with interventions to improve care, we theorise that the stepped 

process undertaken in developing our de-implementation interventions is more likely to change 

practice than if interventions were developed by chance or consensus opinion from experts. 

 

A systematic review of the effectiveness of quality improvement strategies to improve inpatient 

bronchiolitis management demonstrated a reduction in unnecessary care in 14 trials identified.2 

While none were RCTs, and thus rated moderate quality of evidence at best, a variety of quality 

improvement interventions were effective for four of our low-value treatments targeted (CXR, 

salbutamol, antibiotics, and glucocorticoids). Unfortunately, no recommendation was given on 

any intervention being more effective, due to variability in study reporting. A systematic 

review of practice change interventions in paediatric emergency medicine highlighted lack of 
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reporting of methodology being a barrier to future improvement efforts.303 Other studies report 

interventions to reduce unnecessary care being developed by expert clinicians.185,347 While 

these interventions may have by chance addressed factors influencing the management of 

bronchiolitis they were not developed in a theory-informed manner. Detailed description of a 

theory-informed approach, clear rationale for intervention design, and explicit description of 

interventions that we describe are important for future replication as well as scaling up of 

effective interventions. 

 

Our interventions were designed to target behaviours most likely to lead to non-evidence-based 

bronchiolitis management, addressing the majority of the identified TDF domains. The 

environmental context and resources domain posed challenges, as addressing time pressures 

within ED and acute care settings or changing the physical environment was beyond the scope 

of any pragmatic intervention. We addressed these challenges through provision of 

promotional and reminder materials and making the guideline available in hard and electronic 

copies. Interventions being feasible, practical and acceptable in the ED and paediatric 

inpatients units was considered important. Strategies to address these points included nursing 

and medical clinical leads in both ED and paediatric inpatient units, brief educational materials, 

and audits with succinct, timely and meaningful feedback. These real-world considerations 

increased the likelihood that interventions being acceptable within wider acute care 

environments. 

 

Systematic reviews on intervention effectiveness in acute care settings are limited. Therefore, 

guidance was obtained from EPOC systematic reviews of intervention effectiveness across 

broad healthcare settings.275-277,279-281 A recent systematic review of implementation strategies 

specific to child healthcare settings reported that single component interventions may be as, or 

more effective than multiple component interventions, with computerised decision support 

showing benefit.307 While computerised decision support is easily implemented within a single 

healthcare system, utilising a single computerised decision support across multiple healthcare 

environments is problematic and not viable in our study. Educational interventions continue to 

be most commonly used for changing provider behaviour with positive results. Our educational 

intervention included important key messages, ensuring we targeted identified barriers and 

facilitators of the five non-evidence-based therapies. 
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The TDF was chosen as was the only framework available at the time that explicitly provided 

guidance on choosing intervention components. Subsequently, the Behaviour Change Wheel, 

linked to the TDF and a more simplified framework, has been developed with the central belief 

that capability, opportunity and motivation interact to produce behaviour.249 Reviewing this 

guidance regarding the areas we were influencing, the behaviour change techniques and 

interventions we selected were comparable. Using this newer process would have resulted in 

similar interventions, suggesting that the interventions developed, and both frameworks are 

robust. 

 

The major strength of our study is that a stepped theory-informed process was followed. The 

clinician interviews identified barriers and enablers to the evidence-based management of 

infants with bronchiolitis. Findings from the interviews ensured more informed understanding 

of the issues and challenges, from which behaviour change techniques were identified and 

operationalised in the interventions. Describing the stepped process ensures transparency and 

replicability of the method that may be applicable when developing interventions for other 

paediatric conditions or guideline implementation. The use of a panel and research group which 

included clinicians experienced in managing bronchiolitis from ED and paediatric inpatient 

units provided a comprehensive and complimentary skill base. This enabled decisions on the 

appropriateness of behaviour change techniques and intervention selection to be pragmatic and 

real-world, while being evidence and theoretically based. 

 

The final set of behaviour change techniques was generated by combining the five key 

evidence-based recommendations we were trying to influence. While this approach ensured no 

behaviour change techniques were left out, some behaviour change techniques were utilised 

across recommendations in order to preserve efficiency of the overall intervention package. 

Our panel and research group took into account that the recommendations were not 

independent, ensuring that interventions developed were feasible, practical and acceptable in 

the real-world of acute paediatric care. 

 

Our interventions were targeted and contextualised to the New Zealand and Australian 

healthcare environment therefore applying them to other countries should be approached with 

caution. However, as variation in bronchiolitis management is an international problem, 

barriers and enablers we discovered and addressed may be similar to those found in other 

countries. 
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6.2.6 Conclusion 

Targeted interventions to improve the management of infants with bronchiolitis were 

developed using a stepped, evidence and theory-informed process. The TDF was used to: 

identify barriers and enablers to the evidence-based management of infants with bronchiolitis, 

identify behaviour change techniques most likely to influence these barriers and enablers, and 

select and develop appropriate interventions and methods of delivery. The intervention package 

has been evaluated in a large cluster RCT in New Zealand and Australia with results showing 

significant improvement in the management of infants with bronchiolitis. Thus, the 

development of theory and evidence informed interventions resulted in successful change in 

clinicians’ practice in the high patient throughput area of acute paediatrics. Future endeavours 

should assess the sustainability of this change. 
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Chapter 7 Results of a cluster randomised controlled trial aiming 

to improve the evidence-based management of infants with 

bronchiolitis 

7.1 Preamble 

This chapter reports the results of a cluster RCT involving 26 hospitals in New Zealand and 

Australia to evaluate the effectiveness of targeted, theory-informed bronchiolitis interventions 

versus passive dissemination of a bronchiolitis clinical guideline in improving the evidence-

based management of infants with bronchiolitis. 

The following contains the unaltered manuscript published in JAMA Pediatrics (original 

investigation), 2021. eTable 1, eFigure 1, eAppendix 1 and eTable 2 in supplementary material 

1 published with this manuscript have been renamed Appendices F, H, I and J respectively in 

this thesis. eFigures 2 and 3 in supplementary material 1 published with this manuscript have 

been renamed Figures 7.2 and 7.3 in this thesis. Supplementary material 2, 3 and 4 published 

with this manuscript have been renamed Appendices G, K and L in this thesis. 

7.2 Effectiveness of targeted interventions on treatment of infants with 

bronchiolitis: a randomised clinical trial 

Haskell L, Tavender EJ, Wilson CL, O'Brien S, Babl FE, Borland ML, Cotterell E, Schembri 

R, Orsini F, Sheridan N, Johnson DW, Oakley E, Dalziel SR, and PREDICT network. 

Effectiveness of targeted interventions on treatment of infants with bronchiolitis: a randomized 

clinical trial. JAMA Pediatr 2021; 175(8): 797-806. 
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7.2.1 Abstract 

Importance  

In developed countries, bronchiolitis is the most common reason for infants to be admitted to 

the hospital, and all international bronchiolitis guidelines recommend supportive care; 

however, significant variation in practice continues with infants receiving non-evidence-based 

therapies. De-implementation research aims to reduce the use of low-value care, and advancing 

science in this area is critical to delivering evidence-based care. 

 

Objective  

To determine the effectiveness of targeted interventions versus passive dissemination of an 

evidence-based bronchiolitis guideline in improving treatment of infants with bronchiolitis.  

 

Design, setting, and participants  

This international, multi-centre cluster randomised controlled trial included 26 hospitals 

(clusters) in New Zealand and Australia providing tertiary or secondary paediatric care (13 

randomised to intervention, 13 to control) during the 2017 bronchiolitis season. Data were 

collected on 8,003 infants for the three bronchiolitis seasons (2014-2016) before the 

implementation period and 3,727 infants for the implementation period (2017 bronchiolitis 

season, May 1-November 30). Data were analysed from November 16, 2018, to December 9, 

2020. 

 

Interventions  

Interventions were developed using theories of behaviour change to target key factors that 

influence bronchiolitis management. These interventions included site-based clinical leads, 

stakeholder meetings, a train-the-trainer workshop, targeted educational delivery, other 

educational and promotional materials, and audit and feedback.  

 

Main outcomes and measures  

The primary outcome was compliance during the first 24 hours of care with no use of chest 

radiography, salbutamol, glucocorticoids, antibiotics, and adrenaline, measured retrospectively 

from medical records of randomly selected infants with bronchiolitis who presented to the 

hospital. There were no patient-level exclusions.  
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Results  

A total of 26 hospitals were randomised without dropouts. Analysis was by intention to treat. 

Baseline data collected on 8,003 infants for three bronchiolitis seasons (2014-2016) before the 

implementation period were similar between intervention and control hospitals. 

Implementation period data were collected on 3,727 infants, including 2,328 boys (62%) and 

1,399 girls (38%), with a mean (standard deviation) age of 6.0 (3.2) months. A total of 459 

(12%) were Māori (New Zealand), and 295 (8%) were Aboriginal/Torres Strait Islander 

(Australia). Compliance with recommendations was 85.1% (95% CI 82.6%-89.7%) in 

intervention hospitals versus 73.0% (95% CI 65.3%-78.8%) in control hospitals (adjusted risk 

difference 14.1%, 95% CI 6.5%-21.7%; P < 0.001).  

 

Conclusions and relevance Targeted interventions led to improved treatment of infants with 

bronchiolitis. This study has important implications for bronchiolitis management and the 

development of effective interventions to de-implement low-value care. 

 

Trial registration Australian and New Zealand Clinical Trials Registry: 

ACTRN12616001567415. 
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7.2.2 Key points 

Question Can the evidence-based treatment of infants with bronchiolitis be improved by using 

targeted interventions to de-implement low-value care? 

 

Findings In this international cluster RCT of 26 hospitals and 3,727 infants, an absolute risk 

difference favouring intervention hospitals was seen in compliance with five evidence-based 

recommendations in the treatment of infants with bronchiolitis.  

 

Meaning Use of targeted interventions improved the treatment of infants with bronchiolitis by 

de-implementing the use of ineffective and potentially harmful therapies and management; 

these results are important for bronchiolitis management, de-implementation science, and 

future interventions in acute care paediatrics. 

7.2.3 Introduction 

Bronchiolitis is the most common respiratory condition affecting infants. In developed 

countries, bronchiolitis is the leading cause of admission to hospital for infants,1 with infants 

from indigenous and impoverished communities being most at risk.55 This increased risk is, in 

part, the effect of structural racism resulting in indigenous populations being more likely to 

live in poverty and have reduced health services access, which leads to worse health 

outcomes.71 Bronchiolitis presentations occur at secondary as well as tertiary hospitals, and 

management occurs in both EDs and paediatric wards; hence evidence-based treatment needs 

to penetrate all levels of hospital and health systems.21,22 Hospital admission costs alone are 

estimated in the US to exceed $US1.7 billion per year.1,54,333 

 

Management of bronchiolitis is well defined internationally.1 Guidelines recommend 

respiratory and hydration support,6-8,73 and they recommend against the use of CXR, 

salbutamol, glucocorticoids, antibiotics, and adrenaline (Appendix F). Despite evidence that 

these five therapies and management processes are ineffective and associated with harm,6,53 

they continue to be used widely. In New Zealand and Australia (termed Australasia by the 

people of New Zealand and Australia), data from over 3,400 presentations to seven hospitals 

demonstrated that at least one of these five interventions was used at least once in 27%-48% 

of bronchiolitis admissions.76 These data are consistent with comparisons in North America, 
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the UK, and Europe,11 highlighting the gap between the evidence-based and current clinical 

practice that exist internationally. 

 

Implementation science aims to assess the effectiveness of interventions in translating research 

knowledge, reducing the gap between evidence-based practice and current clinical practice.217 

Dissemination of a clinical practice guideline is seldom sufficient to change practice,202 with 

more active strategies being required to effect change. Strategies are more likely to be effective 

if underpinned by theories of behaviour change and address both the barriers to and enhancers 

of recommended practice.191,193 The TDF incorporates a range of behaviour change theories 

for use in implementation research.238 The validated TDF246 has demonstrated strong 

explanatory and predictive powers across healthcare, including acute care settings, and is 

particularly useful when selecting interventions to improve practice.250,343 Benefits of the TDF 

are that each domain has behaviour change techniques linked to it, thereby optimising use of 

techniques most likely to tackle identified issues,247 with guidance available to assist in its 

use.248 It was for these reasons that the TDF was used in our study. Less attention has focused 

on the challenge of reducing low-value healthcare, and developing a theory and evidence to 

support de-implementation, which is of considerable importance for healthcare systems.348,190 

 

To our knowledge, no RCTs have been reported to determine the effectiveness of targeted 

interventions on bronchiolitis management.303 Similarly, RCTs to de-implement unnecessary 

care in the acute care arena are rare. We undertook a cluster RCT to determine the effectiveness 

of targeted interventions versus passive dissemination of a clinical guideline to improve the 

evidence-based clinical care of infants presenting with bronchiolitis to the hospital. Minimising 

harm caused by unnecessary interventions in the management of infants with bronchiolitis is 

an important patient- and family-centered outcome, and it is key to healthcare systems 

delivering evidence-based, cost-effective, clinical management. 
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7.2.4 Methods 

Design 

A detailed trial protocol has been published previously and is available in Appendix G.336 This 

study was a multi-centre cluster RCT. Participating hospitals (clusters) were randomised 

between December 21, 2016 and February 3, 2017. The study was approved by the Royal 

Children’s Hospital HREC, Australia (HREC/16/RCHM/84), and Northern A Health and 

Disability Ethics Committee, New Zealand (16/NTA/146). The ethics committee waived the 

requirement for informed patient consent because unidentified data from the medical records 

were being collected. This study followed the Consolidated Standards of Reporting Trials 

(CONSORT) reporting guideline. 

 

Setting 

This study included 26 hospitals (clusters) in Australasia. Hospitals were eligible if they: 1) 

Had more than 135 bronchiolitis presentations per year, 2) Were willing to be randomised to 

control or intervention, 3) Had signed agreements from the  ED and paediatric inpatient clinical 

directors, and 4) Could retrospectively collect required data. Study design and recruitment are 

outlined in the Figure 7.1. 
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Figure 7.1 Consolidated Standards of Reporting Trials (CONSORT) flow diagram and study design 

 

 

Randomisation, Masking and Participants 

Following hospital consent, an independent statistician randomised hospitals using Stata 

software, version 14.2 (StataCorp LLC), stratifying by country and level of paediatric care 

(tertiary hospitals with dedicated ICUs or secondary hospitals; randomisation block size 2). 

Owing to the type of intervention, blinding was not possible. 

 

Infants were eligible for inclusion if they were younger than one year at presentation and had 

both an ED and discharge diagnosis of bronchiolitis. Infant age younger than one year is 

consistent with bronchiolitis recommendations in New Zealand and Australia.6 There were no 

other patient-level exclusion criteria. 



 

147 

Interventions 

Intervention hospitals received interventions targeting nursing and medical clinicians who 

managed infants with bronchiolitis in the ED and paediatric inpatient wards. Specific targeted 

interventions were developed using the TDF framework following a qualitative study345 

identifying local barriers and enablers to evidence-based bronchiolitis care. Table 7.1 details 

intervention components, Appendix H shows the stepped development approach, and 

Appendix I details how interventions were rolled out according to the Template for 

Intervention Description and Replication (TIDieR) checklist.293 The implementation period 

was the 2017 bronchiolitis season, May 1 to November 20, 2017. 

 

Table 7.1 Bronchiolitis intervention components 

 
Intervention  Description 

Clinical leads 

 
Four clinical leads, one nursing and one medical lead in each of the ED and 

inpatient paediatric areas for duration of study. 

Key tasks included: attend train-the-trainer one day workshop, lead delivery 

of educational intervention and other educational materials to all staff, 
oversee completion of monthly audit and delivery of feedback, and co-

ordinate study requirements. 

 
Stakeholder meeting 

 
Study team met with clinical leads to present Australasian Bronchiolitis 

Guideline, discuss international and local variation in bronchiolitis 

management, review local audit results, and discuss any anticipated local 

barriers with the aim to gain site buy-in. 

 
Train-the-trainer workshop 

 
One day workshop for clinical leads to discuss: Australasian Bronchiolitis 

Guideline and evidence underpinning recommendations, implementation, 

qualitative study identifying barriers and facilitators to bronchiolitis 

management, and development process of interventions. Demonstrated to 

clinical leads how to deliver educational intervention to their staff, outlined 

study data requirements and timeline, and facilitated planning time for 

clinical leads. 

 
Educational intervention 

delivery 

 

PowerPoint presentation designed with scripted messages addressing key 

findings from qualitative study using behaviour change techniques most 

likely to effect change. 

Education delivery overseen by clinical leads to nursing and medical staff 

using PowerPoint presentation. 

Aimed to educate 80% of staff within first month and ongoing education 

throughout duration of study ensuring all staff educated. 

 
Use of other educational 

materials 

 

Clinician training video, evidence fact sheets, promotional materials, 

parent/caregiver information which were delivered locally by clinical leads. 

 
Audit and feedback 

 
Monthly audits of the first 20 bronchiolitis presentations with report 

produced showing individual hospital results compared to top performing 

site. Report disseminated by clinical leads to their staff in verbal and written 

format; action planning with target setting encouraged. 
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Control hospitals received electronic and printed copies of the Australasian Bronchiolitis 

Guideline,6 released December 2016; this was the first bronchiolitis guideline for use across 

New Zealand and Australia. Hospitals could undertake their usual dissemination activities. 

Information was not collected on how the guideline was disseminated owing to the possibility 

of the Hawthorne effect resulting from such a request. 

 

Data collection 

Data collection occurred for the implementation period and the three preceding years, ensuring 

that the baseline data and effect of temporal trends could be assessed. All infants younger than 

one year presenting to each hospital with ICD-9 and ICD-10 codes related to bronchiolitis were 

retrospectively identified (Appendix J). REDCap, version 8.5.1, (Vanderbilt University) was 

used to generate randomly selected presentations from identified lists for data extraction 

(n=150 for implementation period; n=100 for each of previous 3 years). Auditors entered 

deidentified data extracted from medical records into the REDCap database, checking for 

eligibility. Reliability and accuracy was audited during site visits. Data included demographic 

details; ED and hospital or ICU length of stay; disposition; CXR, salbutamol, antibiotics (for 

respiratory cause), glucocorticoid, or any adrenaline administration during hospitalisation; and 

death. Clinical leads at intervention hospitals maintained logs throughout implementation 

period recording intervention use. 

 

Outcome Measures 

Analysis was by intention to treat. The primary outcome was the proportion of infants who 

complied with all five Australasian Bronchiolitis Guideline6 recommendations known to have 

no benefit (CXR, salbutamol, glucocorticoids, antibiotics, and adrenaline) in the acute care 

period (first 24 hours of hospitalisation). The acute care period was chosen as the primary 

outcome time frame because this management establishes the trajectory for further 

management in short-term admissions, such as bronchiolitis.  

 

Secondary outcomes included: 1) Compliance with guideline recommendations (in ED, as 

inpatient, and during total hospitalisation); 2) Compliance with guideline recommendations 

(acute care period) for CXR, salbutamol, glucocorticoids, antibiotics, and adrenaline; 3) 

Number of salbutamol doses during the acute care period, during total hospitalisation, while 

treated in the ED, and while during inpatient treatment; 4) ICU admission; 5) Length of hospital 

stay; and 6) Death. 
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Statistical analysis 

The primary outcome was analysed at the individual patient level, adjusting for stratification 

factors at randomisation (model A) and then adjusting for risk factors associated with 

bronchiolitis admission (model B). A priori subgroup analyses were planned if there was 

evidence of interaction between treatment group and subgroups: 1) Infants with comorbidities 

versus without and 2) Infants referred from another hospital or re-presented versus not. A priori 

sensitivity analyses were planned: 1) At the cluster/hospital level, 2) Excluding two hospitals 

without data on infants with ED length of stay less than three hours, and 3) Using multiple 

imputation if primary outcome data were missing for more than 10% of the infants randomised 

for data extraction. Post-hoc analyses were adjusted for preintervention compliance with all 

five bronchiolitis guideline recommendations (model A) to test any possible temporal trend in 

compliance in years preceding implementation affecting results and adjusted for severity of 

illness (Australasian Triage Scale 1-2, immediately/imminently life-threatening versus 3-5, 

potentially life-threatening/potentially serious/less urgent). 

 

Generalised Linear Models (GLMs) used the binomial family and employed an identity link 

function and calculated a cluster-robust standard error to account for study site. Based on the 

GLM, RDs between guideline compliance proportions in the two groups and 95% CIs were 

computed. When GLM models didn’t converge, logistic regression with a cluster-robust 

standard error (hospital level) was used to calculate ORs. 

 

Secondary outcomes were analysed using GLM (model A). For outcomes not normally 

distributed, the GLM approach used the Poisson family and employed a log-link function and 

a cluster-robust standard error (hospital level), to compute incidence rate ratios (IRRs) and 

95% CIs. 

 

Sample size calculation was based on the hypothesis that targeted interventions were superior 

to passive dissemination, resulting in an absolute increase in compliance with guideline 

recommendations of at least 15% in the intervention group compared with controls. This 

difference was clinically relevant. Previous data assumed baseline compliance of 52% to 

73%.76 Using a conservative estimate of 50% compliance, 1,620 infants per group in the 

implementation year was required to provide 82% power (alpha= .05), allowing for an average 

ICC of 0.05576 (calculated from local data) and an average cluster size of 135 (n=24 clusters; 
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calculated in Stata 14.2). Allowing for possible attrition and resultant loss of power, 26 

hospitals were recruited, each to report outcomes of 150 infants in the implementation year. 

 

A SAP (Appendix K) was finalised before database lock. We present summary statistics as 

absolute and relative frequencies for categorical data and mean (standard deviation (SD)) or 

median (IQR) for continuous data. Differences between categorical variables are presented as 

RDs or ORs (95% CI). Differences between continuous data are presented as differences 

between mean (95% CI) or IRR (95% CI). All P values are 2-sided. Data were analysed from 

November 16, 2018, to December 9, 2020. 

7.2.5 Results 

Fifty-six hospitals were approached: 30 were unable to participate because they declined 

participation, had inadequate annual bronchiolitis presentations, or were unable to obtain 

timely governance or ethics approval. Twenty-six hospitals (New Zealand=6; Australian=20) 

were randomised (intervention group=13; control group=13), including seven Australian 

tertiary paediatric hospitals (Figure 7.1). No hospitals withdrew after randomisation. 

 

Infants from intervention and control hospitals for the implementation year were well balanced 

in terms of baseline characteristics (Table 7.2), with compliance ranging from 64% to 73% 

and 60% to 66%, respectively, for the three years before the implementation year (n=8,003 

infants) (Figures 7.2 and 7.3). Overall, the 3,727 implementation period participants had a 

mean (SD) age of 6.0 (3.2) months, with 2,328 boys (62%) and 1,399 girls (38%). A total of 

459 (12%) identified as Māori (New Zealand) and 295 (8%) identified as Aboriginal/Torres 

Strait Islander (Australia); 505 (14%) had a history of prematurity (gestation <37 weeks), and 

172 (5%) had comorbidities. Preadmission, at least one of the five key therapies and 

management processes known to have no benefit was used in 653 infants (18%). 

 

Primary outcome 

Compliance with the Australasian Bronchiolitis Guideline recommendations during the acute 

care period (first 24 hours of hospitalisation) with no use of CXR, salbutamol, glucocorticoids, 

antibiotics, and adrenaline occurred in 1,631 infants (85.1%, 95% CI 82.6-89.7%) in the 

intervention group and 1,321 infants (73.0%, 95% CI 65.3-78.8%) in the control group 

(adjusted RD for baseline stratification factors, 14.1%, 95% CI 6.5%-21.7%; P< 0.001; ICC, 
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0.11; 95% CI 0.06-0.19). Adjusting for risk factors for bronchiolitis admission, sensitivity 

analyses at cluster level, and excluding two hospitals without data on infants with an ED length 

of stay less than three hours made no statistical difference to results. Sensitivity analysis for 

missing data was not undertaken as the 10% threshold was not reached (Table 7.3). 

 
Table 7.2 Baseline characteristics 

Characteristic 
No. (%)a  

Intervention Control 

Paediatric care   

    Tertiary  4/13 (31) 3/13 (23) 

    Secondary  9/13 (69) 10/13 (77) 

Annual ED presentations per site in 2017, median (IQR) 
61,898 

(53,000-81,635) 

69,391 

(53,880-85,413) 

Proportion of ED paediatric presentations per site - median % (IQR) 25 (20-31) 21 (20-24) 

Staffing – full-time equivalent per site in January 2017, median (IQR)    

    Medical ED  48 (31-61) 66 (31-77) 

    Nursing ED  84 (72-105) 116 (75-132) 

    Medical inpatient paediatrics  17 (13-30) 17 (11-20) 

    Nursing inpatient paediatrics  30 (22-39) 26 (21-36) 

Compliance with Australasian Bronchiolitis Guideline (pre-intervention) 

    During 2014    

      No. 

      Mean (SD), % 

790/1,238 

64 (15) 

813/1,351 

60 (17) 

    During 2015   

      No. 

      Mean (SD), % 

952/1,378  

69 (8) 

846/1,355 

62 (16)  

    During 2016   

      No. 

      Mean (SD), % 

989/1,350  

73 (8) 

874/1,331 

66 (14) 

Characteristics of infants during implementation period (2017 bronchiolitis season)   

No. 1,917 1,810 

Age, mean (SD), month 6 (3) 6 (3) 

Female  733 (38) 666 (37) 

Race/ethnic group   

   Aboriginal or Torres Strait Islanderb 126 (7) 169 (9) 

   Māoric 234 (12) 225 (12) 

   Pacificc,d 41 (2) 27 (1) 

   Other 1,519 (79) 1,393 (77) 

Medical history   

   Premature birthe 224 (12) 281 (16) 

   Bronchiolitis 540 (28) 447 (25) 

   Eczema 73 (4) 85 (5) 

   Co-morbiditiesf 

 

 

82 (4) 

 

 

90 (5) 
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Presentation time – no. (%)   

   Weekdayg 639 (33) 599 (33) 

   After hoursh 996 (52) 953 (53) 

   Overnighti 281 (15) 258 (14) 

Australasian Triage Scale   

  1 (Immediately life-threatening) 12 (1) 27 (2) 

  2 (Imminently life-threatening) 610 (32) 635 (35) 

  3 (Potentially life-threatening) 1,062 (55) 935 (52) 

  4 (Potentially serious) 218 (11) 162 (9) 

  5 (Less urgent) 2 (0.1) 11 (1) 

Referral source to hospital   

   General Practitioner 494 (26) 433 (24) 

   After-hours accident and medical/urgent care 54 (3) 34 (2) 

   Another hospital 55 (3) 73 (4) 

Characteristics of infants during implementation period (2017 bronchiolitis season) 
 

 
 

No. 1,917 1,810 

Pre-hospital interventionsj   

   Chest radiograph 26 (1) 33 (2) 

   Salbutamol 137 (7) 139 (8) 

   Glucocorticoids 101 (5) 126 (7) 

   Antibiotics (for respiratory cause) 102 (5) 94 (5) 

   Adrenaline 4 (0.2) 2 (0.1) 

ED – Emergency department; IQR – Interquartile range. 
aValues are expressed as No. (%) unless otherwise indicated. 
bAustralia (only recorded in Australia; presented as percentage of total cohort). 
cNew Zealand (only recorded in New Zealand; presented as percentage of total cohort). 
dPacific includes Samoan, Tongan, Niuean, Tokelauan, Fijian, I-Kiribati, Marshall Islander, Nauruan, Palau, Solomon Islander, Tuvaluan, and ni-

Vanuatu. 
ePremature birth includes birth prior to 37 weeks’ gestation. 
fCo-morbidities includes congenital heart disease, chronic lung disease, chronic neurological disorder, or failure to thrive. 
gWeekday = Monday to Friday, 8.00AM to 4.00PM. 
hAfterhours = Monday to Friday, 4.00PM to 12.00AM, and Saturday and Sunday 8.00AM to 12.00AM. 

iOvernight = 12.00AM to 8.00AM.
 

jPre-hospital care = primary and ambulance services care independent of the hospitals. 
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Figure 7.2 Control and intervention group compliance for five guideline recommendations and total compliance (all) 

by year 

 

 

CXR – Chest radiograph. 
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Figure 7.3 Individual control and intervention hospital compliance by year 

 

*Unable to collect 2014 data 
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Table 7.3 Primary outcome and subgroup analysis 

 
 No. (%)  Adjusted (95% CI)           

Variable Intervention 

(n=1,917) 

Control  

(n=1,810) 
Risk difference, % Odds ratio P value 

Compliance during the first 24 hours following presentation to ED with regard to chest radiography, salbutamol, glucocorticoids, antibiotics and adrenaline 

Model Aa  1,631/1,917 (85) 1,321/1,810 (73) 14.1 (6.5-21.7) NA <0.001 

Model Aa,b NA NA NA 2.4 (1.4-3.9) 0.001 

Model Bb,c  1,596/1,873 (85) 1,274/1,744 (73) NA 2.3 (1.4-3.8) <0.001 

Post-hoc analysis adjusted for pre-intervention periodsa 1,631/1,917 (85) 1,321/1,810 (73) 10.8 (5.1-16.5) NA <0.001 

Sensitivity analysis 

Sites, No. 13 13 NA NA NA 

Cluster level analysis, mean (SD), %a 85 (9) 71 (16) 13.5 (4.5-22.5) NA 0.005 

Excluding 2 hospitals unable to collect data if ED length of stay <3hours  1,483 (84) 1,223 (74) 12.0 (4.3-19.6) NA 0.002 

Sub-group analysis by presentation 

Presence of co-morbiditiesc,d 63/82 (77) 59/90 (66) NA NA 
0.51e 

Absence of co-morbiditiesc,d 1,534/1,792 (86) 1,215/1,654 (73) NA NA 

Referral from another hospital or re-presentation to hospitalc,f 191/240 (80) 139/217 (64) NA NA 
0.91e 

Primary presentationc 1,405/1,633 (86) 1,135/1,527 (74) NA NA 

Post hoc analysis for triage scale 1-2c 480/622 (77) 410/652 (62) NA NA 
0.67e 

Post hoc analysis for triage scale 3-5c 1,140/1282 (89) 880/1,108 (79) NA NA 

 
ED – Emergency department; NA - not available; OR – odds ratio; RD - Risk difference. 
aModel A, adjusted for stratification factors at randomization (country, on site pediatric intensive care unit). The overall observed proportion obtained by dividing the number of patients for 

which guidelines were followed (summed across all sites) by the total number of patients in these sites. This proportion was a weighted average of the cluster proportions, with the weights 

provided by the sample size for each cluster. To test the null hypothesis of no difference between groups, a t test was conducted on the observed cluster-level. 
bOR provided for comparison where RD could not be obtained. 
cModel B, adjusted for a priori factors associated with increased risk of bronchiolitis admission (sex, gestational age <37 weeks, chronological age <10 weeks at presentation, indigenous 

race/ethnicity, presence of co-morbidities, and referred from another hospital or re-presentation with bronchiolitis).  
dCo-morbidities included failure to thrive and chronic neurological/cardiac/lung disease. 
eP value for interaction term. 
fRe-presentation to hospital within a single bronchiolitis illness. 

 

.
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Secondary outcomes 

Compliance was improved in the intervention group for patients in the ED (RD 10.8%, 95% 

CI 4.1%-17.4%; P = 0.002), as inpatients (RD 8.5%, 95% CI 2.7%-14.3%; P = 0.004) and 

during the total hospitalisation (RD 14.4%, 95% CI 6.2%-22.6%; P < 0.001) (Table 7.4). 

Absolute improvements in compliance occurred for each of the five guideline 

recommendations, with strong evidence for improvement in intervention patients in the use of 

salbutamol (RD 9.4%, 95% CI 5.6%-13.2%; P < 0.001) and CXR (RD 6.2%, 95% CI 0.5%-

11.9%; P = 0.03) (Table 7.4). 

 

Table 7.4 Secondary outcomesa 

 
 No. (%)  Adjusted (95% CI)  

 

Outcome 

Intervention 

(n=1,917) 

Control 

(n=1,810) 

Risk  

difference, % 

Incidence 

rate ratio 
P value 

Compliance for each patient presentation with no use of chest radiograph, salbutamol, glucocorticoids, antibiotics and 

adrenaline 

While in ED 1,671 (87) 1,427 (79) 10.8 (4.1 to 17.4) NA 0.002 

While an inpatientb 1,735 (91) 1,499 (83) 8.5 (2.7 to 14.3) NA 0.004 

During total hospitalisation 1,576 (82) 1,265 (70) 14.4 (6.2 to 22.6) NA <.0.001 

Compliance for each patient presentation during total hospitalisation with regard to no use 

Chest radiograph (for respiratory cause) 1,726 (90) 1,538 (85) 6.2 (0.5 to 11.9) NA 0.03 

Salbutamol 1,800 (94) 1,548 (86) 9.4 (5.6 to 13.2) NA <0.001 

Glucocorticoids 1,877 (98) 1,765 (98) 0.4 (-0.7 to 1.5) NA 0.50 

Antibiotics (for respiratory cause) 1,825 (95) 1,677 (93) 2.9 (-0.8% to 6.6%) NA 0.12 

Adrenaline 1,913 (100) 1,805 (100) NA NA NA 

Number of medication doses during total 

hospitalisation, for those who received 

any medications, median (IQR) 

 

3 (1 to 7) 3 (1 to 6) NA 1.1 (0.7 to 1.6) 0.78 

Number of salbutamol doses for those 

who received any salbutamol, median 

(IQR)c 

NA NA NA NA NA 

    First 24 hours  2 (1 to 3) 2 (1 to 3) NA 1.2 (0.9 to 1.6) 0.29 

    During total hospitalisation 2 (1 to 5) 2 (1 to 4) NA 1.1 (0.7 to 1.7) 0.77 

    While in ED 2 (1 to 3) 2 (1 to 3) NA 1.2 (0.8 to 1.6) 0.29 

    During inpatient treatmentb 3 (1 to 9) 3 (1 to 8) NA 1.0 (0.7 to 1.4) 0.83 

Length of stay, median (IQR), hours 12 (2 to 42) 11 (2 to 45) NA 0.9 (0.7 to 1.2) 0.67 

Admitted to hospital 1,043 (54) 945 (52) 0.03 (-0.1 to 0.2) NA 0.62 

ICU admission 63 (3) 41 (2) 0.4 (-0.2 to 1.0) NA 0.21 

ED - Emergency department; ICU – Intensive care unit; IQR – Interquartile range; NA - not available. 
aAnalysed using Model A, adjusted for stratification factors at randomisation (country, on-site paediatric ICU) 
bIncludes ICU 
cInhaled, nebulised or oral doses 
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No statistically significant difference between groups was observed for length of hospital stay 

(median intervention group, 12 [IQR, 2-42] hours; control group, 11 [IQR, 2-45] hours; IRR 

0.9, 95% CI 0.7-1.2; P = 0.67) or ICU admission (intervention group, 63 [3%]; control group, 

41 [2%]; RD 0.4%, 95% CI, -0.2%-1.0%; P = 0.21) (Table 7.4). There were no deaths in either 

group. 

 

No statistically significant difference between groups was observed in the median number of 

medication doses during total hospitalisation for infants who received any medications 

(intervention group median, 3 [IQR, 1-7]; control group median, 3 [IQR, 1-6] doses; IRR 1.1, 

95% CI 0.7-1.6; P = 0.78). Similarly, no statistically significant difference between groups was 

observed in the median number of salbutamol doses at any time point or from any managing 

team in infants who received any salbutamol (Table 7.4). 

 

Hospital compliance with interventions 

All 13 intervention hospitals undertook the majority of the six intervention components as per 

the study protocol. Total intervention fidelity scores (site protocol compliance) varied from 

55% to 98% (mean [SD] 78% [13%]). Twelve (92%) of the 13 hospitals identified a medical 

and nursing clinical lead for the study from both the ED and paediatric inpatient teams, with 

all remaining engaged for the duration of the implementation period. Forty-seven (90%) of the 

52 clinical leads attended stakeholder meetings, and 42 (81%) of clinical leads attended the 

train-the-trainer workshop, with at least one from each hospital attending. Clinical leads were 

requested to train 80% of staff with the intervention PowerPoint presentation within the first 

month. Five hospitals (38%) achieved this, five hospitals (38%) trained more than 50% of staff, 

and three hospitals (23%) trained less than 50% of staff within the required timeframe. All 

hospitals continued regular staff training throughout the implementation period. Other 

educational materials provided were used at all hospitals, ranging from 40% to 90%. Seven 

audit and feedback cycles (100%) were completed by all hospitals, with results disseminated 

to staff. 
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7.2.6 Discussion 

Our results show that targeted interventions designed to address factors influencing 

bronchiolitis management can improve the care delivered to infants with bronchiolitis and de-

implement unnecessary care. Specifically, we showed a 14.1% difference in rates of 

compliance during the first 24 hours of hospitalisation, favouring the intervention group for all 

five bronchiolitis guideline recommendations, with the greatest change seen in salbutamol and 

CXR use. Improvement occurred for management within ED visits, as inpatients, and 

throughout total hospitalisation. 

 

There is increasing awareness of the problem of overuse of low-value care in healthcare.74,190 

Reducing the use of inappropriate health interventions is important for minimising patient 

harm, maximising resources, and improving evidence-based healthcare delivery.344 Despite the 

fact that de-implementation is generally harder than implementing new evidence, few 

frameworks exist to guide de-implementation, and there is no “magic bullet.”190 Our study is, 

to our knowledge, one of few using rigorous methods to show effectiveness in de-implementing 

low-value care and addressing the call to advance science in this field.190,348 Although only 

conducted within New Zealand and Australia, the robust design means outcomes are likely 

applicable to other developed countries. The greatest change was seen in increased salbutamol 

and CXR compliance with guideline recommendations, where previously this compliance had 

been problematic.76 Although some clinical situations may warrant CXR use in bronchiolitis, 

routine use is not warranted and is associated with increased inappropriate antibiotic use.76 This 

topic has been the subject of many international “Choosing Wisely” campaigns.74 Therefore, 

it is acceptable that compliance with CXR is close to 100%, whereas compliance with not using 

pharmacotherapies should be 100%. Inappropriate use of pharmacotherapies is four to seven 

times higher in Europe and North America compared with New Zealand and Australia, and 

salbutamol use is the largest aspect of care requiring de-implementation, which emphasises the 

generalisability of our study.14 Hospitals with lower baseline compliance than ours may see a 

greater effect size, particularly if drivers of inappropriate care are similar. 

 

Previous studies to improve bronchiolitis care have used a quality improvement design, using 

before-and-after evaluation of multifaceted interventions,122,185-187,310 with interventions 

developed by expert clinicians.185,341,347 These studies may have shown decreased use of 

inappropriate investigations and pharmacotherapies, but reliability is weakened by their 
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nonexperimental design, which can be subject to major confounders. Although interventions 

developed by expert clinicians may by chance address factors influencing bronchiolitis 

management, they are not developed specifically to address identified factors influencing the 

staff delivering care, as in our study.336 

 

Improving evidence-based bronchiolitis management and reducing exposure to low-value and 

potentially harmful therapies (important patient-centred outcomes for the infant and their 

family) was achieved without the unintended consequences of increased length of stay or ICU 

admissions. As length of stay is unchanged, cost savings will be limited to the cost (time and 

money) of the individual guideline recommendations that were de-implemented. 

 

Our aim for 15% improvement after intervention was based on clinical importance, with power 

calculations assuming a conservative estimate of 50% compliance (local data showed 52% and 

73% compliance).76 The final compliance difference of 14.1% improvement from a control 

group compliance of 73%, was consistent with these assumptions, and at the higher limit of 

improvements shown in implementation cluster RCTs.225 Although small secular trends of 

improved compliance occurred in the three years prior to the implementation year (Figure 7.2 

and 7.3), adjustment for these trends did not change the results (Table 7.3). 

 

Intervention hospitals aimed to educate 80% of clinicians within the first month, as educating 

clinicians at the end of the bronchiolitis season would have had little impact on management. 

Only 38% of hospitals (n=5) achieved this target, with a further 38% (n=5) achieving greater 

than 50% education and education continuing throughout the intervention period in all 

hospitals. This outcome suggests that a lower target and continued education were effective. 

Whether compliance would have increased if all hospitals had achieved the original target is 

unknown. All hospitals completed the seven audit and feedback cycles. Studies have 

demonstrated that showing clinicians their performance data compared with that of peers can 

be effective in improving guideline compliance.315,349 Clinical leads may have potentially 

valued this intervention favourably, with real-time data seen as important to monitor 

compliance and target areas of non-compliance. Furthermore, anonymously bench-marking 

each hospital against the top hospital may have encouraged improved compliance and 

competition. Feedback strategies to staff were designed to be multifaceted, with clinical leads 

disseminating results as locally appropriate. Importantly, all hospitals continued using all 

interventions throughout the implementation period. Given the complex nature of the 
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intervention, undertaken without additional clinical lead time or financial input, a mean overall 

intervention fidelity score of 78% from a pragmatic trial design represents robust intervention 

use and reinforces the acceptability of interventions. Feedback on interventions from clinical 

leads was positive. 

 

Limitations 

Our study has potential limitations. Hospitals needed to have more than 135 bronchiolitis 

presentations per year to be eligible. Therefore, translating results to smaller or resource-

limited hospitals needs to be considered cautiously. The study was only conducted within New 

Zealand and Australia. However, the 26 hospitals represented a diverse range of healthcare 

systems from the 2 countries and were comparable to the types of hospitals where children are 

managed across New Zealand and Australia.350 Hospital heterogeneity, with varying 

involvement of ED and paediatric inpatient staff in bronchiolitis management, is closely 

representative of hospitals throughout the developed world, likely making results broadly 

generalisable. Data collection was retrospective and subject to information bias due to missing 

data. However, this is likely minimal because data concerning pharmacotherapies and CXR are 

well recorded in medical records. Furthermore, prospectively collecting data at control 

hospitals was inappropriate because it would introduce risk of the Hawthorne effect. Patient 

eligibility required both an ED and final diagnosis of bronchiolitis for inclusion. This 

requirement was potentially subject to selection bias; e.g. if a patient with true bronchiolitis 

underwent a CXR that was misinterpreted as bronchopneumonia, the different discharge 

diagnosis would result in the case being ineligible for study inclusion. Thus, true compliance 

may be lower than reported. No prospective measurement was made on control hospital 

dissemination activities, unlike intervention hospitals dissemination activities, again owing to 

the possibility of the Hawthorne effect. Finally, no hospital was 100% compliant with all 

intervention components. All activity occurred within local clinical leads’ nonclinical time and 

existing local educational programs. Despite these limitations, this pragmatic design is likely 

to make the improvements seen generalisable. Sustainability of practice improvement beyond 

the intervention period is unknown, and further follow-up of hospitals is required. 
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7.2.7 Conclusion 

Our targeted interventions in this cluster RCT were effective in improving the treatment of 

infants with bronchiolitis without any identified negative consequences. Our de-

implementation study followed a stepped process to identify who needed to do what differently. 

Our study first evaluated, then targeted, the drivers and behaviours of non-evidence-based 

practice, with behaviour change techniques likely to change practice. We then evaluated these 

interventions in a cluster RCT. These results provide clinicians and hospitals with clear 

implementation strategies to address unnecessary treatment of infants with bronchiolitis. 
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Chapter 8 Process evaluation of the cluster randomised 

controlled trial 

8.1 Preamble 

This chapter details the process evaluation of the cluster RCT undertaken to assess the 

effectiveness of targeted bronchiolitis interventions in improving the evidence-based 

management of infants with bronchiolitis. The process evaluation aims to determine the fidelity 

of intervention implementation, understand the end-users’ perceptions of the interventions, and 

evaluate the cluster RCT results with intervention fidelity data. 

 

The following contains the unaltered manuscript published in BMC Health Services Research, 

2021. Appendices 1, 2 and 3 in the supplementary material published with this manuscript have 

been renamed Table 8.2, Appendices I and M respectively in this thesis. 

8.2 Process evaluation of a cluster randomised controlled trial to improve 

bronchiolitis management – a PREDICT mixed-methods study 

Haskell L, Tavender EJ, O'Brien S, Wilson CL, Babl FE, Borland ML, Schembri R, Orsini F, 

Cotterell E, Sheridan N, Oakley E, and Dalziel SR. 2021. Process evaluation of a cluster 

randomised controlled trial to improve bronchiolitis management - a PREDICT mixed-

methods study. BMC Health Serv Res 2021; 21:1282. doi.org/10.1186/s12913-021-07279-2 
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8.2.1 Abstract 

Background 

Bronchiolitis is the most common reason for hospitalisation in infants. All international 

bronchiolitis guidelines recommend supportive care, yet considerable variation in practice 

continues with infants receiving non-evidence based therapies. We developed six targeted, 

theory-informed interventions; clinical leads, stakeholder meeting, train-the-trainer, education 

delivery, other educational materials, and audit and feedback. A cluster randomised controlled 

trial found the interventions to be effective in reducing use of five non-evidence based therapies 

in infants with bronchiolitis. This process evaluation paper aims to determine whether the 

interventions were implemented as planned (fidelity), explore end-users’ perceptions of the 

interventions and evaluate cluster randomised controlled trial outcome data with intervention 

fidelity data. 

 

Methods 

A pre-specified mixed-methods process evaluation was conducted alongside the cluster 

randomised controlled trial, guided by frameworks for process evaluation of cluster 

randomised controlled trials and complex interventions. Quantitative data on the fidelity, dose 

and reach of interventions were collected from the 13 intervention hospitals during the study 

and analysed using descriptive statistics. Qualitative data identifying perception and 

acceptability of interventions were collected from 42 intervention hospital clinical leads on 

study completion and analysed using thematic analysis. 

 

Results 

The cluster randomised controlled trial found targeted, theory-informed interventions 

improved bronchiolitis management by 14.1%. The process evaluation data found variability 

in how the intervention was delivered at the cluster and individual level. Total fidelity scores 

ranged from 55% to 98% across intervention hospitals (mean=78%; SD=13%). Fidelity scores 

were highest for use of clinical leads (mean=98%; SD=7%), and lowest for use of other 

educational materials (mean=65%; SD=19%) and audit and feedback (mean=65%; SD=20%). 

Clinical leads reflected positively about the interventions, with time constraints being the 

greatest barrier to their use. 
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Conclusion 

Our targeted, theory-informed interventions were delivered with moderate fidelity, and were 

well received by clinical leads. Despite clinical leads experiencing challenges of time 

constraints, the level of fidelity had a positive effect on successfully de-implementing non-

evidence-based care in infants with bronchiolitis. These findings will inform widespread 

rollout of our bronchiolitis interventions, and guide future practice change in acute care 

settings. 

 

Trial registration 

Australian and New Zealand Clinical Trials Registry: ACTRN12616001567415. 

8.2.2 Background 

Bronchiolitis is the most common respiratory condition affecting infants. It is the leading cause 

of admission into hospital in infants less than one year of age in developed countries.1 

Management is well defined1 with international guidelines consistently recommending 

respiratory and hydration support.6-8,73 Despite high quality evidence of no benefit and potential 

harm from the use of CXR, salbutamol, antibiotics, glucocorticoids and adrenaline, these five 

therapies continue to be widely used. In New Zealand and Australia, data from over 3,400 

presentations to seven hospitals show that at least one in five therapies were used at least once 

in 27% to 48% of bronchiolitis admissions.76 These data are consistent with comparisons in the 

UK, North America, and Europe11 and highlight the gap between evidence and current clinical 

practice that exists internationally. 

 

Implementation research is the scientific study of methods to promote the uptake of research 

into routine practice, including the development and evaluation of interventions designed to 

reduce the evidence-practice gap.217 Dissemination of clinical practice guidelines alone is 

seldom sufficient to drive change in practice with more active and targeted strategies required 

for change to occur.202 Using theories of behaviour change and addressing both the barriers 

and enhancers of recommended practice are more likely to be effective.191,193 De-

implementation or reducing the use of low-value healthcare has received less attention than 

implementation and is often considered more difficult. Healthcare systems are urged to 

embrace learnings from implementation science initiatives to date, to avoid repeating previous 

efforts and supporting development of a de-implementation international network.190 
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In response to the identified practice variation in the treatment of infants with bronchiolitis, 

and recognising the importance of reducing the use of low-value and inappropriate therapies,74 

targeted theory-informed interventions were developed aiming to increase compliance with 

five key recommendations from the Australasian Bronchiolitis Guideline.6 Interventions were 

developed using a stepped approach, addressing factors influencing bronchiolitis management 

previously identified during qualitative clinician interviews345 utilising the TDF.238 This 

validated framework incorporates a wide range of behaviour change theories for use in 

implementation research with demonstrated track record in explanatory and predictive powers 

across healthcare settings.246 Guidance has been developed to inform the choice of behaviour 

change techniques most likely to tackle identified issues.247,248 The six bronchiolitis 

interventions chosen and developed were: 1) Clinical leads; 2) Stakeholder meeting; 3) Train-

the-trainer workshop; 4) Educational intervention delivery; 5) Additional educational and 

promotional materials; 6) Audit and feedback. Table 8.1 details the bronchiolitis interventions 

and causal assumptions. Interventions were evaluated in an international multi-centre cluster 

RCT and demonstrated effectiveness at improving bronchiolitis management by 14.1% and de-

implementing unnecessary and low-value management.346 Our stepped design followed the 

recently described Choosing Wisely De-implementation Framework.190 

 

A process evaluation was conducted alongside the cluster RCT. While RCTs are accepted as 

gold standard for evaluating intervention effectiveness,291 RCT results alone do not provide 

information on what worked, how, and why. Process evaluation of complex interventions 

(those having multiple active strategies) as in our cluster RCT, is required to open the “black 

box” on what may or may not have worked and why.291 Evaluations undertaken alongside a 

trial can clarify the degree of implementation fidelity, how and why it worked (or didn’t work), 

and how interventions could be improved for subsequent programmes. Process evaluations are 

particularly important in multi-site trials where the same intervention is delivered yet received 

and utilised differently, and assists the interpretation of outcome results.292 A systematic review 

of process evaluations found weak evidence-base in implementation studies, recommending 

using mixed-methods, theory-guided design, occurring both during and following 

implementation.297 Integrating process and outcome analysis allows evaluations to explore 

possible associations between implementation strategies, delivery, receipt, and outcomes on 

effectiveness.296 
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Table 8.1 Bronchiolitis intervention components 

 
Intervention 

(timing of intervention) 

Description and causal assumptions/rationale 

Clinical leads 

(February 2017) 

 

Four clinical leads, including one nursing and one medical lead in each of 

the emergency department and paediatric inpatient units for duration of 

study.  

Key tasks included attending train-the-trainer one day workshop, leading 

delivery of educational intervention and other educational materials to all 

staff, overseeing completion of monthly audit and delivery of feedback, and 

coordinating study requirements. 

 
Rationale: Provide consistent credible, influential, and trustworthy 

leadership; increase knowledge and skills through education, influence and 

persuasion; clinical leads ensured interdisciplinary and interdepartmental 

coverage. 

 

Stakeholder meeting 

(February to March 2017) 

 

Study team met with clinical leads to present Australasian Bronchiolitis 

Guideline, discuss international and local variation in bronchiolitis 

management, review local audit results, and discuss any anticipated local 

barriers, with the aim to gain buy-in. 

 

Rationale: Create hospital buy-in; provide feedback on current 

management; knowledge of own practice variation is likely to drive change; 

increase knowledge of intervention process; identify and address any 

potential barriers. 

 
Train-the-trainer workshop 

(23 February 2017) 

 

One-day workshop for clinical leads to discuss: Australasian Bronchiolitis 

Guideline and evidence underpinning recommendations, implementation, 

qualitative study identifying barriers and facilitators to bronchiolitis 

management, and development process of interventions. Demonstrated to 

clinical leads how to deliver educational intervention to their staff, outlined 

study data requirements and timeline, and facilitated planning time for 

clinical leads. 

 

Rationale: Improve knowledge; change beliefs; optimise professional 

interdisciplinary and interdepartmental relationships; motivate clinical leads 

as drivers of change. 

 
Educational intervention 

delivery 

(1 May to 30 November 2017) 

 

PowerPoint presentation designed with scripted messages addressing key 

findings from qualitative study using behaviour change techniques most 

likely to effect change.  

Education delivery overseen by clinical leads to nursing and medical staff 

using PowerPoint presentation.  

Aimed to train 80% of staff within first month and ongoing education 

throughout duration of study ensuring all staff educated. 

 

Rationale: Improve knowledge; increase skills; change beliefs; feedback on 

performance; address barriers and enablers to evidence-based management; 

reinforce importance of evidence-based management and consequences of 

not following recommendations; positive reinforcement. 

 
Use of other educational 

materials 

(1 May to 30 November 2017) 

 

 

Clinician training video 

Rationale: Demonstrate/role model clinician behaviour; increase skill; 

provide motivation. 

 

Evidence fact sheets  

Rationale: Improve knowledge; change beliefs of clinicians. 
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Intervention 

(timing of intervention) 

Description and causal assumptions/rationale 

Promotional materials 

Rationale: Reminder/prompt of recommended management; feedback on 

performance; provide motivation.   

 

Parent/caregiver information 

Rationale: Improve knowledge; increase skill and confidence; provide 

encouragement and support. 

 

Audit and feedback 

(1 May to 30 November 2017) 

 

 

Monthly audits of the first 20 bronchiolitis presentations, with report 

produced showing individual hospital results compared with top-performing 

hospital. Report disseminated by clinical leads to their staff in verbal and 

written format; action planning with target setting encouraged. 

 
Rationale: Provide real-time feedback on targeted behaviours; motivate by 

benchmarking; promote goal/target specific action planning to optimise 

ongoing improvement; increase knowledge; change beliefs. 

 

Process evaluation in acute paediatric settings, and in de-implementation are rare. However, 

process evaluation is vital for improving broad dissemination of successful de-implementation 

interventions or identifying areas for improvement. This evaluation aims to provide insight in 

to the interventions and delivery, experiences of clinical leads, and how these findings relate 

to the bronchiolitis cluster RCT results. Specifically, the objectives being: 

1. To evaluate the degree to which the bronchiolitis interventions were delivered as 

planned (fidelity, dose and reach). 

2. To explore clinical lead perceptions of the interventions, execution of these in a real 

clinical setting and acceptability (participant perspective). 

3. To explore relationships between intervention fidelity and effectiveness data from our 

cluster RCT results, drawing lessons for future de-implementation projects. 

8.2.3 Methods 

Study design 

A pre-specified mixed-methods process evaluation was conducted alongside the PREDICT 

bronchiolitis cluster RCT, the protocol and results are published elsewhere.336,346 This has been 

guided by a framework for process evaluation of cluster RCTs,296 the UK Medical Research 

Council (MRC) recommendations for complex interventions,291 and a systematic review of 

process evaluations in knowledge translation research.297 Table 8.2 details components and 

methods utilised in the process evaluation.
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Table 8.2 Components and methods of process evaluation 

 

Evaluation domain Research questions Research methods Data collection tools Data collection timing 

Recruitment of 

clusters1 

How are clusters sampled and 

recruited? 

Who agrees to participate? 

Why do clusters agree to 

participate (or not)? 

Descriptive analysis of recruited 

clusters. 

Baseline data. 

Hospital characteristics and 

baseline data collected 

(intervention and control). 
 

Pre-intervention. 

Recruitment and reach 

in individuals1,2 

Who actually receives the 

intervention in each setting? Are 

they representative? 

 

Why do clusters achieve the 

pattern of reach they do? Do they 

introduce selection bias? 

Descriptive analysis of 

intervention delivery via training 

log and fidelity scores. 

Clinical leads at intervention 

hospitals  regularly recorded 

interventions utilised throughout 

the implementation period (at 

least monthly), frequency, 

delivered to which clinicians, 

duration. 

During and post-intervention. 

Delivery to clusters1 What intervention is actually 

delivered to clusters? Is it the one 

intended by researchers? 

Descriptive analysis of 

intervention delivery via training 

log and fidelity scores. 

Training log data was entered in 

to fidelity assessment tool at the 

end of the study to give a fidelity 

score for each intervention, and 

overall fidelity percentage for 

intervention package. 

During and post-intervention. 

Delivery to 

individuals1,2 

What intervention is actually 

delivered to individuals? Is it the 

one intended by researchers? 

Descriptive analysis of 

intervention delivery via training 

log and fidelity scores. 

Clinical leads at intervention 

hospitals regularly recorded 

interventions utilised throughout 

the implementation period (at 

least monthly), frequency, 

delivered to which clinicians, 

duration. 

During and post-intervention. 

Response of clusters1 How is the intervention adopted 

by clusters? 

Qualitative analysis of clinical 

lead questionnaires. 

 

A questionnaire sent to all 

clinical leads at the end of the 

study. 

Post-intervention. 

Response of 

individuals1 

How does the target population 

respond? 

 

As above. 

Cluster RCT results assessing 

compliance with five guideline 

recommendations. 

As above. 

Cluster RCT data collection on 

infants with bronchiolitis. 

 

Post-intervention. 

Maintenance1 How and why are these processes 

sustained over time (or not)? 

Qualitative analysis of clinical 

lead questionnaires. 

See above re intervention data 

being regularly collected over 

study period. 

During and post-intervention. 
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1Adapted from Grant et al.296 

2Adapted from Medical Research Council guideline for evaluating complex interventions.291

Unintended 

consequences1 

Are there unintended changes in 

processes and outcomes, both 

related to the trial intervention 

and unrelated care? 

Descriptive analysis of training 

log and clinical lead 

questionnaire. 

Cluster RCT results. 

Information from training log 

and clinical lead questionnaire. 

Cluster RCT results. 

During and post-intervention. 

Context1,2 What is the wider context in 

which the trial is being 

conducted? 

Consideration that trial being 

conducted in real-world acute 

care setting during busy 

bronchiolitis season. 

Data from clinical leads pre and 

during trial. 

Pre and during intervention. 

Theory1,2 

(Causal Mechanisms) 

What theory has been used to 

develop the intervention? Can a 

theory be considered to interpret 

the effects of the intervention? 

TDF used to guide and analyse 

clinician interviews aiming to 

identify barriers and facilitators 

of bronchiolitis management. 

Behaviour change techniques 

linked to TDF domains, used to 

guide intervention development.  

Systematic reviews of 

interventions used to guide 

intervention development. 

Clinician interviews. Pre-intervention 

Effectiveness1,2 What are the effects on primary 

and secondary outcomes? 

Cluster RCT results. Implementation period data 

collected on 3,727 infants with 

bronchiolitis to evaluate 

effectiveness of interventions in 

improving compliance with 

bronchiolitis guideline. 

Post-intervention. 
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A quantitative component measured intervention fidelity, the degree to which the intervention 

was delivered as intended, dose and reach. A qualitative component examined clinical leads 

perceptions of the interventions via an online questionnaire. Both qualitative and quantitative 

findings are viewed together when interpreting findings. 

 

Study setting and participants 

A total of 26 hospitals (clusters) across New Zealand and Australia were recruited.336 Hospitals 

were randomised to intervention (n=13) or control (n=13). The ED and paediatric inpatient unit 

clinicians (nursing and medical) for each of the 13 intervention hospitals and clinical leads 

(nursing and medical in both departments) responsible for delivering the interventions were 

participants in the process evaluation. Intervention hospitals received targeted, theory-

informed interventions. Control hospitals received an electronic and printed copy of the 

complete Australasian Bronchiolitis Guideline,6 representing usual practice for guideline 

dissemination at the time. Control hospitals received all interventions at the completion of the 

study. The implementation period was the New Zealand and Australian bronchiolitis season, 

1st May 2017 to 30th November 2017. 

 

Bronchiolitis interventions 

Intervention hospitals received interventions targeting nursing and medical clinicians who 

managed infants with bronchiolitis in the ED and paediatric inpatient units (Table 8.1). 

Interventions were developed using a stepped theory-informed approach: 1) five key evidence-

based recommendations were identified from the Australasian Bronchiolitis Guideline,6 2) a 

qualitative study of clinicians in New Zealand and Australia identified factors perceived to 

influence the treatment of infants with bronchiolitis345 using the TDF,248 3) findings from this 

study were mapped to behaviour change techniques most likely to effect change for the 

identified factors,247,248 and 4) targeted interventions were developed to operationalise these 

behaviour change techniques for the ED and paediatric inpatient units by considering the 

feasibility, local relevance, and acceptability of the intervention components. Appendix I 

details how the bronchiolitis interventions were rolled out and mapped to the TIDieR 

checklist.293 
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Data collection 

Hospital baseline demographics were collected. Quantitative process evaluation data 

(intervention fidelity) was collected by clinical leads at intervention hospitals (ED and 

paediatric inpatient units clinical leads) regularly during the implementation period. Qualitative 

data was collected from clinical leads via an online questionnaire administered on study 

completion. 

 

Data relating to intervention fidelity, the degree to which interventions were delivered as 

intended, dose and reach, was collected (minimum monthly) by clinical leads via online entry 

into a training log (quantitative). Table 8.3 details the unique fidelity scoring system developed 

to measure fidelity, with each intervention having the same percentage weighting in the final 

score. Educational sessions were recorded noting the number of clinicians attending, duration, 

frequency, who led the session, and modifications made to the educational PowerPoint 

presentation. Monthly audits (n=7) of the first 20 bronchiolitis presentations (n=10 discharged 

from ED; n=10 discharged from paediatric inpatient unit) were completed by intervention 

hospitals. A report was provided with tabulated and graphical compliance by month for their 

hospital’s total compliance (for all five guideline recommendations), each of the five guideline 

recommendations, comparisons with previous audits and baseline data, and their hospital 

benchmarked anonymously to the top performing intervention hospital. Audit and feedback 

cycle frequency, dissemination methods (written, verbal), frequency of audit report distribution 

and action planning in light of audit results were recorded. Use of promotional and teaching 

materials were noted. Intervention hospitals were requested to appoint four clinical leads for 

the duration of the implementation period (one nursing and one medical clinical lead from ED 

and paediatric inpatient unit), with guidance provided on suitable clinical lead traits. Clinical 

leads attended the train-the-trainer day, led delivery of interventions and co-ordinated audit and 

feedback. Number of clinical leads attending the train-the-trainer day, and whether they 

remained for the duration of the study were rated. Adherence to completing training logs was 

assessed at least monthly with regular reminders sent to clinical leads from the research support 

team. 

 

Qualitative data from the clinical lead questionnaire (Appendix M) was collected at study end, 

gaining feedback from clinical leads on interventions and their delivery. Integrating 

quantitative and qualitative data with effectiveness findings was undertaken to assist with 
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analysis and interpretation.297 Table 8.2 describes research questions for each process 

evaluation domain evaluation domain. 

 

Table 8.3 Fidelity scoring system for bronchiolitis interventions 

 
Bronchiolitis 

intervention 

Scoring system 

1. Clinical lead1 Scored out of a maximum of 8 points 

- 1 point for each clinical lead (maximum 4 points) 

- 1 point for each clinical lead who maintained engagement with the study for the 

duration of the intervention year (maximum 4 points) 

2. Stakeholder 

meeting1 

Scored out of a maximum of 7 points 

- 1 point for each clinical lead who attended meeting (maximum 4 points) 

- 1 point for >90% completion of baseline audit OR 0.5 points for 10-90% completion 

of baseline audit 

- 1 point for full explanation of study and study roles provided by research team at 

stakeholder meeting OR 0.5 points for partial explanation of study and study roles at 

stakeholder meeting 

- 1 point for all study leads engaged OR 0.5 points for partial engagement of study 

leads 

3. Train-the-trainer1 Scored out of a maximum of 4 points 

- 1 point for each clinical lead who attended the training day 

4. Educational 

intervention 

delivery1 

Scored out of a maximum of 6 points 

- 1 point for delivery of education to >80% of medical staff  per department 

- 1 point for delivery of education to >80% of nursing staff per department OR  

- 0.5 points for delivery of education to 20-80% of medical staff  per department 

- 0.5 points for delivery of education to 20-80% of nursing staff  per department 

(maximum 4 points) 

PLUS 

- 1 point for using provided presentation and key messages per department OR 0.5 

points for similar presentation (maximum 2 points) 

5. Use of other 

educational 

materials1 

Scored out of a maximum of 10 points 

- 1 point for using video example of discussing with families a diagnosis of 

bronchiolitis in education of medical staff per department (maximum 2 points) 

- 1 point for using video example of discussing with families a diagnosis of 

bronchiolitis in education of nursing staff per department (maximum 2 points) 

- 1 point for using fact sheets (CXR, antibiotics, salbutamol) in education of medical 

staff per department (maximum 2 points) 

- 1 point for using fact sheets (CXR, antibiotics, salbutamol) in education of nursing 

staff per department (maximum 2 points) 

- 1 point for use of promotional materials per department (maximum 2 points) 

6. Audit and 

feedback1 

Scored out of a maximum of 28 points 

- 1 point for undertaking each monthly audit (maximum 7 points) 

- 3.5 points for using written feedback per department for all audits OR 2 points for 

using written feedback per department for some audits (maximum 7 points) 

- 3.5 points for using verbal feedback per department for all audits OR 2 points for 

using verbal feedback per department for some audits (maximum 7 points) 

- 3.5 points for developing an action plan based on audit data per department for all 

audits OR 2 points for developing an action plan based on audit data per department 

for some audits (maximum 7 points) 
1Equal weighting for each intervention in final total fidelity score e.g. a maximum score for each intervention contributes 

16.7% to the final total fidelity score. 
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Data analysis 

Recruitment and reach  

Heterogeneity of clusters (intervention and control hospitals) was assessed quantitatively by 

comparing hospital type, annual bronchiolitis presentation numbers, staffing numbers and 

baseline compliance to the five key recommendations from the Australasian Bronchiolitis 

Guideline. Bronchiolitis intervention reach to clinicians was evaluated through information 

provided from training logs which clinical leads maintained over the implementation period. 

 

Intervention delivery  

Data on intervention delivery was analysed descriptively. Individual intervention hospital 

results are presented as percentage compliance for each intervention and total percentage 

compliance for all six interventions. A combined hospitals result is presented as percentage 

compliance for each intervention (mean; SD) and percentage total compliance for all six 

interventions (mean; SD). A scoring system was created by the research group to capture 

fidelity components for the six interventions, with each intervention equally weighted in the 

total mean fidelity score (Table 8.2). 

 

Effect evaluation 

We plotted change in primary outcome compliance with all five bronchiolitis guideline 

recommendations (between 2014/2015 versus 2017 implementation year) for each individual 

intervention hospital (cluster level) and total mean fidelity score by hospital to assess a possible 

relationship. 

 

Response to intervention  

Clinical lead questionnaires were analysed qualitatively using thematic analysis to give insights 

in to perceptions of the interventions, acceptability, delivery, and receipt. Findings from these 

questionnaires are reported descriptively using quotations. 
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8.2.4 Results 

Recruitment of clusters and cluster RCT findings 

The outcomes of the cluster RCT are reported in detail elsewhere.346 In summary, 26 hospitals 

(New Zealand=6; Australia=20) were randomised (intervention group=13; control group=13), 

including seven tertiary paediatric hospitals (all in Australia). No hospitals withdrew following 

randomisation. Intervention and control hospitals were well balanced at baseline (Table 8.4). 

 

The primary outcome was compliance with the Australasian Bronchiolitis Guideline during the 

first 24 hours of care (acute care period), with no use of CXRs, salbutamol, antibiotics, 

glucocorticoids and adrenaline. Implementation year data was collected on 3,727 infants. 

Compliance with the guideline recommendations was 85.1% (95% CI 82.6-89.7%) in 

intervention hospitals versus 73.0% (95% CI 65.3-78.8%) in control hospitals, with an adjusted 

RD of 14.1% (95% CI 6.5-21.7%; P<0.001) favouring the intervention hospitals. 

 

Table 8.4 Baseline characteristics from bronchiolitis cluster randomised controlled trial 

 

IQR – Interquartile range; SD – Standard deviation; ED – Emergency Department. 

 

Implementation fidelity, dose and reach to clusters and individuals 

All 13 intervention hospitals received the six bronchiolitis interventions as per study protocol 

with total intervention hospital fidelity scores ranging from 55% to 98% (mean 78%; SD 13%) 

(Table 8.5) 

Characteristics of hospitals Intervention Control 

Provider of paediatric care – no. (%)   

    Tertiary  4/13 (31%) 3/13 (23%) 

    Secondary  9/13 (69%) 10/13 (77%) 

Annual ED presentations per hospital (2017) - Median (IQR) 
61,898 

(53,000, 81,635) 

69,391 

(53,880, 85,413) 

Proportion of ED paediatric presentations per hospital - Median % (IQR) 25% (20, 31) 21% (20, 24) 

Staffing – Full-time equivalent per hospital (January 2017) - Median (IQR)    

    Medical ED  48 (31, 61) 66 (31, 77) 

    Nursing ED  84 (72, 105) 116 (75, 132) 

    Medical paediatric inpatient unit  17 (13, 30) 17 (11, 20) 

    Nursing paediatric inpatient unit 30 (22, 39) 26 (21, 36) 

Compliance with Australian Bronchiolitis Guideline (pre-intervention) – no. (mean% ±SD) 

    During 2014  
790/1,238 (64%) 

(64% ± 15%) 

813/1,351 (60%) 

(60% ± 17%) 

    During 2015 
952/1,378 (69%) 

(69% ± 8%) 

846/1,355 (62%) 

(62% ± 16%) 

    During 2016 
989/1,350 (73%) 

(73% ± 8%) 

874/1,331 (66%) 

(66% ± 14%) 
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Table 8.5 Fidelity of bronchiolitis interventions by intervention hospital 

*A fidelity score for each individual bronchiolitis intervention was calculated, which is represented here as a % of the total possible score. Each intervention has equal weighting in the mean total  

fidelity score. 

 

 

 

Bronchiolitis interventions* Intervention hospitals 

1 2 3 4 5 6 7 8 9 10 11 12 13 

All 

hospitals 
(Mean %, 

SD%) 

Clinical leads (%) 100 100 100 100 75 100 100 100 100 100 100 100 100 98, 7 

Stakeholder meeting (%) 75 100 100 100 75 75 100 75 100 75 100 100 100 90, 13 

Train-the-trainer (%) 75 100 75 75 75 75 100 50 100 25 100 100 100 81, 23 

Educational intervention delivery (%) 83 92 42 67 33 58 75 75 83 42 83 100 75 70, 21 

Use of other educational materials (%) 90 90 40 80 50 60 60 60 70 40 80 90 40 65, 19 

Audit and feedback (%) 68 68 39 68 45 46 46 73 100 46 73 100 73 65, 20 

Mean total fidelity score (%) 82 92 66 82 59 69 80 72 92 55 89 98 81 78, 13 



 

177 

 

Clinical leads  

Intervention hospitals were requested to identify four clinical leads, one nursing and one 

medical lead in each of ED and paediatric inpatient units for study duration. Twelve (92%) of 

13 hospitals achieved this, one hospital had three clinical leads for the duration (fidelity mean 

98%; SD 7%). Key clinical lead tasks are detailed in Table 8.1. Of the 55 clinical leads 42 

(76%) responded to the qualitative questionnaire (questionnaire findings are reported 

descriptively using quotations in italics). Table 8.6 details characteristics of clinical lead who 

responded. 

 

Table 8.6 Clinical lead questionnaire response 

 
Clinical leads N=55a 

Response rate by department and clinician group, n (%) 
Completed 

n=42 (76%) 

Not completed 

n=13 (24%) 

ED nursing, n (%) 9 (64%) 5 (35%) 

ED medical, n (%) 9 (69%) 4 (31%) 

Paediatric inpatient unit nursing, n (%) 12 (86%) 2 (14%) 

Paediatric inpatient unit medical, n (%) 11 (92%) 2b (8%) 

   

Response rate by department   

ED, n (%) 18 (67%) 9 (33%) 

Paediatric inpatient, n (%) 23 (89%) 4b (12%) 

   

Response rate by clinician group   

Nursing (ED and paediatric inpatient unit), n (%) 21 (75%) 7 (25%) 

Medical (ED and paediatric inpatient unit), n (%) 20 (84%) 6b (24%) 

aIncluded all clinical leads throughout study (four clinical leads changed during study due to sickness or left). 
bOne paediatric inpatient unit medical clinical lead never appointed. 

 

Clinical leads reported positively on their role, with teamwork in both their department and 

inter-departmentally viewed as valuable. 

Close working relationships between paediatric and ED members of the study team locally 

made rolling out a new clinical policy much easier.  

(Paediatric inpatient unit, medical). 
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I found the use of a clinical lead as "go to" person on the floor was useful and everyone 

quickly learnt who to go to from the education sessions that we ran  

with most of the medical and nursing staff.  

(ED, nursing). 

 

Time constraints for education, and trying to influence some clinicians’ practise were 

highlighted as challenges. 

Educating in a busy department is challenging. 

(ED, nursing). 

 

Changing some traditionalists mindset [what was challenging]. 

 (ED, medical). 

 

Stakeholder meeting 

Research study group members met with clinical leads at each intervention hospital at the 

beginning of the study to discuss the Australasian Bronchiolitis Guideline, international and 

local variation in bronchiolitis management, review their hospital’s audit of bronchiolitis 

compliance (n=40 infants with bronchiolitis), and discuss any anticipated local barriers, with 

the aim to gain hospital buy-in. Forty-seven (fidelity mean 90%, SD 13%) of the 52 clinical 

leads attended stakeholder meetings, with a meeting held at each hospital (100%). 

 

Train-the-trainer workshop 

All clinical leads were requested and funded to attend a workshop facilitated by research group 

members and credible experts in bronchiolitis and implementation science. Table 8.1 details 

workshop content. The bronchiolitis expert role modelled delivery of the educational 

PowerPoint intervention, emphasising important key-points targeting behaviours and beliefs 

we were influencing. Forty-two (fidelity mean 81%, SD 23%) clinical leads attended the 

workshop, with every intervention hospital having at least one clinical lead attend. Feedback 

on the workshop was overwhelmingly positive. 

 

Educational intervention delivery 

A PowerPoint presentation with messages addressing key findings from the qualitative study, 

using behavioural change techniques most likely to effect change was provided. Key messages 

needing to be conveyed to clinicians were highlighted. Clinical leads aimed to train 80% of 
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clinicians with the PowerPoint presentation within the first month. Five (38.5%) hospitals 

achieved this, five (38.5%) trained >50% of staff, and three (23%) trained <50% staff. Clinical 

leads mentioned many further informal educational sessions conducted which were not 

quantified e.g. bedside clinical teaching; at nursing huddles; during one-on-one conversations. 

All hospitals continued educating clinicians for the duration of the implementation period. 

Positive feedback on the presentation was reported. Some clinical leads modified the 

presentation to enable shorter teaching sessions, keeping key message slides. Elements of the 

presentation felt beneficial were slides detailing evidence supporting the five evidence-based 

recommendations, and key message slides (with red stickers emphasising importance). 

The most powerful elements were the statistics on each recommendation and why it 

 [therapies / management processes] makes no difference 

 (Paediatric inpatient unit, nursing). 

 

The slides with ‘red stickers’ [five key slides detailing why not to use therapies / management 

processes] and adverse effects of interventions. 

(ED, medical). 

 

Use of other educational materials 

Additional materials included: a video demonstrating a clinician discussing bronchiolitis with 

a family; fact sheets (evidence behind no use of CXR, salbutamol and antibiotics); and 

promotional materials (posters) with use ranging from 40% to 90%. The clinician video 

received mixed reviews, with some leads finding it useful for junior staff, and others not using 

it due to time constraints. 

Excellent for medical staff if junior, and not yet developed their own “spiel.” 

(ED, medical). 

 

Fact sheets were particularly useful for senior medical clinicians whom clinical leads were 

struggling to influence. Despite these being designed for health professionals, some clinical 

leads found them helpful for parents. 

These [evidence sheets] were more useful for senior medical staff that questioned 

the basis for the recommendations. 

(ED, medical). 
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Two posters (detailing guideline recommendations and overuse of therapies) were well utilised. 

Feedback was positive, with posters displayed in both clinical (for patients/families and 

clinicians) and non-clinical areas (for staff; displayed on educational boards, in staff tearoom 

and staff bathroom). 

Posters, particularly the recommendations poster were placed in the doctor write-up area 

and in the paediatric resus area. Proved to be valuable and effective reminders 

of what not to do. (ED, medical). 

 

They [posters] were very well received. They were pretty well visible from every cubicle. 

(ED, nursing). 

 

Audit and feedback 

Monthly audits (n=7) of 20 bronchiolitis presentations were completed by each intervention 

hospital. Individualised hospital audit reports were produced detailing tabulated and graphical 

compliance results by month for use of CXR, salbutamol, glucocorticoids, antibiotics and 

adrenaline, temporal trends, and anonymised benchmarking against the top performing 

hospital. Dissemination of this report in verbal and written format to clinicians was requested, 

with action planning and target setting encouraged. All hospitals completed seven audits 

(100%) with results disseminated back to staff in a variety of methods and frequency. Overall 

fidelity for audit and feedback ranged from 39% to 100% (fidelity mean 65%, SD 20%) (Table 

8.5). 

 

Clinical leads were positive about the usefulness of audit and feedback, although time to 

complete audits was challenging. Variation in feedback dissemination strategies was helpful 

for clinicians, and discussion between departments at handovers or during education sessions 

was viewed positively. 

Feedback was used to congratulate improvement, but also to suggest re-focus on our 

treatment after the initial implementation "excitement" faded. 

(ED, nursing). 

 

Feedback was clear, concise, easily understood and distributed by email effectively. Informal 

discussion regarding individual cases occurred. Results in general were discussed at 

combined ED and Paediatrics educational sessions. 

(ED, medical). 
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It was a good reminder about keeping teaching up to date and allowed feedback to staff. 

It also allowed us to identify misses - a locum paediatric House Officer 

was not informed of our guidelines. 

 (Paediatric inpatient unit, medical). 

 

Effect evaluation 

All 13 intervention hospitals utilised the six interventions with good adherence to study 

protocol. This was achieved within clinical lead’s non-clinical time and existing local 

educational programmes. Figure 8.1 details bronchiolitis intervention fidelity and change in 

compliance with all five bronchiolitis guideline recommendations between 2014/2015 to 2017. 

There is no obvious relationship demonstrated between fidelity (i.e. protocol adherence) and 

guideline compliance. The vast majority of hospitals (n=12, 92%) improved compliance with 

bronchiolitis guideline recommendations, with one hospital having reduced compliance despite 

achieving 80% intervention fidelity. The hospital with the second lowest fidelity score had the 

second highest compliance improvement, and the hospital with the highest fidelity score had 

the highest compliance improvement. 

 

Figure 8.1 Change in individual intervention hospital bronchiolitis compliance to five guideline recommendations 

(2014/2015 to 2017) in relation to total intervention fidelity score 

 
*2014/15 versus 2017 
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Clinical leads were positive regarding the success of the interventions in implementing the five 

bronchiolitis recommendations: 

Absolutely. There has been a culture shift. It was challenging initially, 

but gradually changed the mindset. 

(ED, medical). 

 

Implementing the five recommendations was straight forward and successful. 

(Paediatric inpatient unit, medical). 

 

Utilising educators in both departments using the same information meant consistency and 

increased effectiveness. 

(Paediatric inpatient unit, nursing). 

 

Time challenges in educating staff, and maintaining education to cover staff rotations was 

raised. Medical clinicians were considered harder to influence than nursing, with some nurses 

being uncomfortable questioning medical decisions: 

Physician dependent. Some physicians excellent at implementing recommendations; 

 some not so. 

(ED, nursing). 

 

Initially widespread acceptance but then old habits came creeping back in  

through older consultants. 

 (ED, medical). 

 

I feel the nurses are getting the information but still not comfortable asking the medical team 

why they are charting salbutamol. 

(Paediatric inpatient unit, nursing) 

 

Minor modifications of the interventions were allowed, with request that key messages 

remained. Some clinical leads modified the presentation, with 14 (33%) condensing slides to 

meet time constraints, leaving key messages unchanged. 
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8.2.5 Discussion 

Process evaluation of de-implementation is rare, yet vital for interventions from successful 

experimental evaluations to be implemented into real-world clinical practice. This is 

particularly important where de-implementation is required as this is believed harder than 

implementation, with calls for more rigorous de-implementation research to be undertaken.190 

Our process evaluation of a cluster RCT which successfully utilised interventions to de-

implement non-evidence-based bronchiolitis management in a real-world clinical setting 

addresses this deficit. We utilised recommendations from two process evaluation 

frameworks,291,296 and a systematic review of process evaluations.297 This mixed-methods 

process found that our targeted, theory-informed interventions were delivered with moderate-

to-high fidelity (55 to 98%) and were well received by clinical leads. The interventions reached 

target clinicians and were found to be acceptable. Main challenges were time constraints of 

delivering interventions within the everyday demands of clinical practice. 

 

The effectiveness of our bronchiolitis interventions has been robustly assessed via a multi-

centre cluster RCT.346 In this trial of 26 hospitals, with data from 3,727 infants, our 

interventions improved bronchiolitis management by 14.1% (95% CI 6.5-21.7%) in 

intervention hospitals compared to control hospitals who undertook usual dissemination 

practices of the Australasian Bronchiolitis Guideline.6 This absolute change is at the upper end 

of improvements shown in cluster RCTs.225 Our process evaluation, along with our cluster 

RCT results confirm our interventions effectiveness in improving treatment of infants with 

bronchiolitis, and importantly were acceptable to clinicians who rolled it out within existing 

clinical and non-clinical time, in a real-world clinical environment. These results show promise 

for widespread use of our intervention where drivers of bronchiolitis management are similar. 

 

Complex interventions, those having multiple interacting components are increasingly used to 

tackle problems such as evidence-based management of common conditions like 

bronchiolitis.18 Process evaluation aims to open the “black box” of implementation studies to 

tease out why or why not an intervention might work. While they cannot realistically answer 

all effects of complex interventions, answering key questions well is more valuable than 

attempting to answer many questions with less certainty.291 Using a mixed-methods design is 

encouraged as helps to capture what happened and why, and using theory enables comparisons 

between studies.297 Our process evaluation methodology addresses these requests. 
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Our interventions were implemented and delivered as intended, with 13 intervention hospitals 

utilising interventions similarly in terms of content, dose and delivery. Importantly, the 

sequence of intervention delivery was the same in each hospital. Our scoring system ensured 

accurate and transparent fidelity measurement. The six interventions had equal weighting 

without assuming one intervention was more effective than another (Table 8.3). Fidelity use 

was likely higher than reported, as all intervention use was unlikely to be captured. Data 

collection timing can be a methodological weakness in process evaluations, with 

recommendations for data collection pre, during and post the study.297 A strength of our study 

was that quantitative fidelity data was collected regularly throughout the study, although some 

clinical leads required more frequent reminders than a monthly email to complete the training 

log. Qualitative data was collected immediately after the implementation period, minimising 

recall bias and reducing challenges of retrospective data collection. Mixed-methods evaluation 

adds richness to our findings, with interpretation enhanced by the triangulation of qualitative 

and quantitative data with intervention effectiveness data. 

 

Total fidelity scores ranged between intervention hospitals. All scored >55% and two-thirds 

scored over 80%, affirming positive reach and receipt of interventions. This represents 

moderate-to-high fidelity, with others suggesting that 80% to 100% intervention adherence 

represents “high” fidelity, 51% to 79% represents “moderate” fidelity, and <50% “low” 

fidelity.351,352 The lack of clear interaction between intervention fidelity and compliance needs 

cautious interpretation due to the small number of hospitals (Figure 8.1). One hospital had a 

small reduction in overall compliance with an 80% fidelity score, while the hospital with the 

second highest increase in compliance had the second lowest fidelity score. All hospitals 

embraced the interventions positively, achieving >55% fidelity, positive qualitative findings 

from clinical leads, and a positive cluster RCT result. Despite no clear interaction between 

fidelity and improved compliance, we believe a fidelity threshold effect possibly exists. Our 

positive cluster RCT results and moderate-to-high fidelity in a real-world setting, suggests that 

using our interventions with intensity, improvement in compliance with bronchiolitis 

management can be expected.346 

 

Intervention hospitals aimed to train 80% of clinicians within the first month, as educating at 

the end of the bronchiolitis season would have minimal impact. Increased autumn workloads 

in acute paediatrics and number of staff in large departments, particularly EDs, likely 

influenced the lower initial education rate. Only five (38%) hospitals achieved the target, 
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although a further five (38%) hospitals achieved >50% of clinicians trained, and training 

continued over the duration of the bronchiolitis season. This suggests that a lower education 

target with continued education is effective. Future recommendations to increase education 

would include starting bronchiolitis education earlier in the season, mandating education, and 

utilising online education tools. 

 

All intervention hospitals completed seven audit and feedback cycles, with differences in 

dissemination of results. The provision of real-time data was viewed favourably to monitor 

progress and redirect education. Anonymously benchmarking individual hospitals against the 

top performing hospital added competition, with some hospitals striving to be the top 

performing hospital. The literature indicates that showing clinicians performance data has 

improved guideline compliance in other medical conditions,315,349 with systematic reviews of 

audit and feedback suggesting small but potentially important improvements (RD 4.3%, IQR 

0.5% to 16.0%).279 

 

The clinical leads’ role was clearly defined with their importance reinforced during the train-

the-trainer day. Clinical lead fidelity was high across all hospitals (mean 98%, SD 6.9%). 

Clinical leads either alone or in combination with other interventions has shown effectiveness 

in meta-analysis (n=24 RCTs), with median absolute improvement in care of 10.8% (IQR 3.5% 

to 14.6%) 276. Successful leads have been identified as having key attributes: influence, 

ownership, physical presence, grit, persuasiveness, and participative leadership.353 Although 

we did not formally assess clinical lead attributes, we believe many demonstrated these 

throughout the study. 

 

All clinical leads were invited to complete a questionnaire at study end, giving feedback on the 

interventions. Similar process evaluation of a complex intervention involving several 

departments in multiple hospitals, had the majority of questionnaires completed by one 

clinician on behalf of each hospital, potentially gaining only a single viewpoint.354 Inviting 

each of our clinical leads to complete the questionnaire ensured opportunity for all views to be 

heard. A 76% response rate allowed adequate reflection of views from most clinical leads. 

Questionnaire findings were overwhelmingly positive regarding interventions. Suggestions for 

the clinician video and PowerPoint presentation to be shortened are helpful and realistic. 

Clinical leads were pragmatic by reducing presentation content, ensuring important key 

messages remained, and using the video judiciously. While we requested hospitals utilise all 
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interventions, we accepted the impact on intervention delivery of busy hospitals over autumn 

and winter months, and appreciated honesty in describing intervention modifications. 

Promotional posters had overwhelmingly positive feedback. A systematic review of printed 

educational materials used alone or compared to no intervention demonstrated small effect, 

with effectiveness as part of a multifaceted intervention being uncertain.355 Our positive 

feedback and positive cluster RCT result suggest that posters, being easy and low-cost to 

produce, be considered as part of future intervention packages. 

 

A strength of our study is that no hospitals withdrew post-randomisation, suggesting clinicians’ 

and hospitals’ commitment to reducing low-value care when treating infants with bronchiolitis, 

and that interventions were appropriate and realistic for the real-world setting of de-

implementation in acute paediatrics. We also acknowledge study limitations. Clinical lead 

feedback was positive, but there may be response bias as perspectives of the leads who did not 

respond is unknown. We did not obtain feedback from clinicians who received study 

interventions from clinical leads. However, all clinical leads were also practicing clinicians, 

and we surmised their feedback would be similar to their clinician colleagues. 

 

Attempting to identify one intervention as superior to the others is tempting, but not possible 

as the six interventions were delivered as a package and not independent. However, opening 

the “black box” on our de-implementation study has given insight into what worked, why, and 

potential barriers to implementation. Findings are important as we scale-up dissemination of 

our interventions to improve the treatment of infants with bronchiolitis, with modifications 

addressing time challenges of education delivery. A co-ordinated approach, utilising national 

and international networks to disseminate our findings and interventions being required to 

optimise translation.356 

8.2.6 Conclusion 

This process evaluation found our bronchiolitis interventions were delivered within the ED and 

paediatric context as intended, received positively, with good reach. All six interventions were 

undertaken, resulting in improvement in the treatment of infants with bronchiolitis. Time 

constraints for intervention delivery posed challenges. However, clinical leads were adaptable 

to ensure key intervention components were delivered. These results provide guidance to 
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researchers and clinicians in utilising our interventions in ED and paediatric inpatient settings 

and have wider implications for de-implementation science in general. 
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Chapter 9 Results of clinician surveys evaluating change in 

factors influencing bronchiolitis management 

9.1 Preamble 

This chapter reports the results of clinician surveys completed as part of the cluster RCT 

evaluating change in factors influencing the evidence-based management of infants with 

bronchiolitis. Survey questions were designed to evaluate change in influencing factors 

identified using the TDF from the qualitative interviews described in Chapter 5 which were 

addressed with behaviour change techniques in the bronchiolitis interventions. Surveys were 

completed in both intervention and control hospitals at the beginning (pre-intervention) and 

end (post-intervention) of the cluster RCT. 

 

The following contains the unaltered manuscript published in the Journal of Paediatrics and 

Child Health, 2021. Data S1 and Table S1 in the supplementary material published with the 

manuscript have been renamed Appendices N and O respectively in this thesis. 

9.2 Can targeted interventions change the factors influencing variation in 

management of infants with bronchiolitis? A survey of Australian and 

New Zealand clinicians: a Paediatric Research in Emergency 

Departments International Collaborative (PREDICT) Network study. 

Haskell L, Tavender EJ, O'Brien S,  Wilson CL, Borland ML, Cotterell E, Babl FE, Zannino 

D, Sheridan N, Oakley E, and Dalziel SR. 2021. Can targeted interventions change the factors 

influencing variation in management of infants with bronchiolitis? A survey of Australian and 

New Zealand clinicians: a Paediatric Research in Emergency Departments International 

Collaborative (PREDICT) study. J Paediatr Child Health 2021. doi.org/10.1111/jpc.15710 
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9.2.1 Abstract  

Aim 

This study aimed to determine whether targeted interventions, proven to be effective at 

improving evidence-based bronchiolitis management, changed factors previously found to 

influence variation in bronchiolitis management. 

 

Methods 

This survey assessed change in factors influencing clinicians’ (nurses and doctors) 

bronchiolitis management at baseline and post-intervention in a cluster randomised controlled 

trial of targeted, theory-informed interventions aiming to de-implement non-evidence-based 

bronchiolitis management (no use of chest radiograph, salbutamol, antibiotics, glucocorticoids 

and adrenaline). Survey questions addressed previously identified factors influencing 

bronchiolitis management from six TDF domains (knowledge; skills; beliefs about 

consequences; social/professional role and identity; environmental context and resources; 

social influences). Data analysis was descriptive. 

 

Results 

1,958 surveys (baseline=996; post-intervention=962) were completed by clinicians from the 

emergency department and paediatric inpatient units from 26 hospitals (intervention=13; 

control=13). Targeted bronchiolitis interventions significantly increased knowledge of the 

Australasian Bronchiolitis Guideline (intervention clinicians=74%, control=39%, 

difference=34.7%; 95% CI 25.6-43.8%), improved skills in diagnosing (intervention 

doctors=89%, control=76%, difference=12.6%, 95% CI 6.2-19%) and managing bronchiolitis 

(intervention doctors=87%, control=76%; difference=9.9%, 95% CI 3.7-16.1%), positively 

influenced both beliefs about consequences regarding salbutamol use (intervention 

clinicians=49%, control=29%, difference=20.3%, 95% CI 13.2-27.4%) and nurses questioning 

non-evidence-based bronchiolitis management (CXR: intervention=71%, control=51%, 

difference=20.8%, 95%CI=11.4-30.2%; glucocorticoids: intervention=64%, control=40%, 

difference=21.9%, 95% CI 10.4-33.5%) (social/professional role and identity). A 14% 

improvement in evidence-based bronchiolitis management favouring intervention hospitals 

was demonstrated in the cluster RCT. 
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Conclusion 

Targeted interventions positively changed factors influencing bronchiolitis management 

resulting in improved evidence-based bronchiolitis care. This study has important implications 

for improving bronchiolitis management and future development of interventions to de-

implement low-value care. 

 

Key words bronchiolitis; de-implementation; Theoretical Domains Framework; paediatrics 

 

Trial registration Australian and New Zealand Clinical Trials Registry: 

ACTRN12616001567415. 

 

What is already known on the topic 

1. Bronchiolitis is the most frequent reason for infants less than one year of age to be 

admitted to hospital. However, management varies with use of non-evidence-based, 

low-value care. 

2. Factors influencing non-evidence-based bronchiolitis management are known, and 

targeted interventions addressing these factors improves evidence-based bronchiolitis 

management. 

3. It is unknown if the targeted interventions changed factors influencing bronchiolitis 

management, or if the improvement seen was via another mechanism. 

 

What this paper adds 

1. Targeted bronchiolitis interventions can change factors influencing non-evidence-

based bronchiolitis management. 

2. De-implementation can be successful when targeted, theory-informed interventions 

addressing factors influencing non-evidence-based management are used to alter 

behaviour and improve evidence-based management. 

3. This has important implications for improving bronchiolitis management and future 

development of interventions to de-implement low-value care. 
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9.2.2 Introduction 

Bronchiolitis is the most common respiratory condition affecting infants, and is the leading 

cause of hospitalisation in infants less than one year in the developed world.1 International 

guidelines recommend supportive care (hydration and respiratory support), and do not 

recommend the use of CXR, salbutamol, antibiotics, glucocorticoids, and adrenaline.6-8,73 

Despite these recommendations, significant variation in practice continues. Data from seven 

hospitals in New Zealand and Australia showed that between 27%-48% of bronchiolitis 

admissions received at least one of these five non-evidence-based therapies.76 These data are 

consistent with data from North America, the US and Europe,11 highlighting the gap between 

evidence-based and current practice. 

 

De-implementation, or reducing non-evidence-based, low-value, costly and potentially 

harmful treatments has been attempted globally through strategies such as “Choosing 

Wisely”74 with de-implementation more challenging than implementation, and little guidance 

available on the most effective strategy to use.190 Strategies are more likely to be effective if 

supported by theories of behaviour change and addressing both barriers and enablers 

(determinants) of recommended practice. Taking this in to account, we developed targeted 

bronchiolitis interventions357 using the TDF238,246 to guide choice of behaviour change 

techniques247 most likely to address factors influencing bronchiolitis management.234,345 These 

targeted interventions, evaluated via a cluster RCT, were effective at improving evidence-

based care of infants with bronchiolitis (14.1% RD).346 

 

There is little understanding of how and why implementation interventions work. It is 

important to understand the mechanism of interventions, and the processes by which strategies 

may work, to understand why an intervention was effective (or was not).358,359 Evaluating the 

success our targeted bronchiolitis interventions357 had at addressing factors previously found 

to influence evidence-based bronchiolitis management,345 is important in assisting 

interpretation of our cluster RCT.346 This pre- and post-intervention survey evaluates the effect 

our interventions had in changing influencing factors, clinicians’ beliefs and clinical practice 

during the cluster RCT. We hypothesized that success in the cluster RCT was related to our 

targeted interventions using appropriate mechanisms of action to change influencing factors, 

resulting in clinicians’ improving the evidence-based treatment of infants with bronchiolitis. 
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9.2.3 Methods 

This survey was part of a programme of work to improve care for infants with bronchiolitis. 

At its core a cluster RCT evaluated the effectiveness of targeted, theory-informed interventions 

at de-implementing non-evidence-based treatment of infants with bronchiolitis (CXR, 

salbutamol, antibiotics, glucocorticoids and adrenaline).336 The cluster RCT enrolled 26 

clusters (hospitals) in New Zealand (n=6) and Australia (n=20) with hospitals randomised to 

control (n=13) or intervention (n=13). Intervention and control hospitals received both 

electronic and hard copies of the Australasian Bronchiolitis Guideline.6 Intervention hospitals 

received a package of bronchiolitis interventions to use throughout the implementation period 

(May to November 2017): 1) Local stakeholder meetings, 2) Clinical leads (four in total - one 

doctor and one nurse from ED and paediatric inpatient units), 3) Train-the-trainer workshop 

(for all four clinical leads to attend), 4) Local educational materials targeting specific 

influencing factors, with delivery facilitated by clinical leads, 5) Promotional and other 

educational materials, and 6) Audit and feedback. Interventions were developed using a 

stepped, theory-informed process using behaviour change techniques to influence factors 

previously identified as contributing to non-evidence-based care of infants with 

bronchiolitis.345 The Implementation Research Logic Model (IRLM) assists with planning, 

executing, reporting and synthesising of these processes in implementation projects helping to 

identify how interventions use mechanisms of action to address desired targets.360 Our trial’s 

IRLM is detailed in Figure 9.1. Control hospitals disseminated the guideline as per usual 

practice, receiving the bronchiolitis interventions on trial completion.
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Figure 9.1 Bronchiolitis interventions - Implementation research logic model 

 

 

TDF – Theoretical Domains Framework; CXR – Chest radiograph; cRCT – cluster randomised controlled trial. 
1Haskell et al.345 

2Haskell et al.357 

3Haskell et al.346 
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Survey development 

We developed a custom-designed clinician (nurse and doctor) survey to assess changes in 

factors influencing variation in bronchiolitis management (Appendix N). The survey was 

developed by nursing and medical experts in bronchiolitis management, and an implementation 

scientist experienced in TDF use, and piloted by paediatric nurses and doctors. 

 

The survey collected clinicians’ baseline demographic data: clinician role; age; gender; current 

role and department; years of specialty experience; and interest in bronchiolitis. Questions 

related specifically to factors influencing the management of infants with bronchiolitis, linked 

to TDF domains identified from our qualitative study (knowledge; skills; beliefs about 

consequences; social/professional role and identity; environmental context and resources; 

social influences),345 with guidance from suggested questions measuring determinants of 

implementation behaviour using the TDF.361 Departmental change management (historical and 

current), readiness for change, and sustainability of change were assessed to determine any 

intervention effect on general change management attitudes or possible effect of wider 

organisational factors influencing results.362 Questions were assessed using a Likert-scale 

response from 1 (strongly disagree) to 7 (strongly agree). 

 

Participants and data collection processes 

We aimed to collect 40 surveys from all intervention and control hospitals at baseline (before 

use of targeted bronchiolitis interventions in intervention hospitals) and post-intervention (after 

use of the interventions). Clinician inclusion criteria were: 1) Current ED or paediatric inpatient 

unit nurse/doctor, 2) On an active practice roster, and 3) Either registered/enrolled nurse, or 

house officer/registrar/consultant. Exclusion criteria were: 1) Students/interns, 2) Clinicians 

not currently engaged in clinical practice, or 3) Agency/bank staff (nurses) or locums (doctors). 

 

Eligible clinicians (nurses n=10; doctors n=10) from both ED and paediatric inpatient units 

were randomly selected from de-identified clinician lists (to ensure anonymity) and stratified 

to ensure a range of clinician practice levels (junior to senior) were surveyed. Hospitals 

distributed an invitation letter, participant information sheet and survey to randomised 

clinicians (identifiable at the site). Twelve additional randomised surveys (three surveys for 

each of the four clinician groups) were provided to hospitals to use if the initial randomised 

clinicians were unable or refused to complete a survey. We aimed to survey the same clinicians 

at baseline and post-intervention if possible. If not possible, for example a clinician was on 
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leave, clinicians of similar seniority and type were randomly selected to complete the post-

intervention survey. Informed consent was implied by return of survey. Survey data was 

entered and managed using REDCap, version 8.5.1 (Vanderbilt University). 

 

Data analysis  

Demographic data are reported as descriptive statistics. Survey questions targeting TDF 

domains are reported with descriptive statistics and frequency counts (with 95% CI). GLMs 

using the binomial family with an identity link function and clustered standard errors at the 

hospital level were used to compare the difference in proportions at post-intervention (with 

95% CI) between intervention versus control clinicians who scored either 1 and 2 (strongly 

disagree on Likert scale) or 6 and 7 (strongly agree on Likert scale) (depending on question 

asked and the desired direction of change), adjusted for baseline scores, hospital type 

(secondary or tertiary) and country (New Zealand or Australia). Analyses without adjustment 

for baseline scores were also performed. Departmental readiness for change questions are 

reported with descriptive statistics (median and IQR) with differences between medians post-

intervention between intervention versus control clinicians reported using median quantile 

regression adjusted for hospital type and country with clustered standard errors at the hospital 

level. Data were analysed using matched and unmatched surveys. All analyses were performed 

in the Stata software (version 16, StataCorp, Texas). 

9.2.4 Results 

A total of 1,040 surveys were sent out to 26 hospitals (n=40 per hospital) at baseline and post-

intervention, with an additional 312 (n=12 per hospital) to use if any of the first 40 were 

unable/unwilling to be completed. A total of 996 (92.8%) baseline surveys were returned; 962 

(92.5%) post-intervention. There were 1,453 unique clinicians who completed surveys, with 

509 (52% of baseline participants; 53% of post-intervention participants) completing both 

baseline and post-intervention surveys. 

 

Clinician characteristics 

Clinicians were well balanced at baseline and post-intervention between intervention and 

control hospitals with similar numbers of nurses and doctors in ED and paediatric inpatient 

units (Table 9.1). Most clinicians were female (72%), aged between 30-49 years of age (58%) 

and had worked for greater than seven years in the profession (61%). Seniority of nurses 
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(enrolled/registered/senior/advanced practice nurse) were similar between control and 

intervention hospitals, the majority identifying as RNs. Seniority of doctors (house 

officer/registrar/consultant) were similar between control and intervention hospitals, the 

majority identifying as registrars or consultants. Around half of clinicians reported an interest 

in bronchiolitis. 
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Table 9.1 Characteristics of clinicians completing surveys 

 
 Intervention Control 

 

Baseline 

n=493 

Post-intervention 

n=495 

Baseline 

n=503 

Post-intervention 

n=467 

Age (years)     

   < 30  118 (24%) 101 (21%) 146 (29%) 106 (23%) 

   30-39  168 (34%) 164 (33%) 152 (30%) 153 (33%) 

   40-49  119 (24%) 125 (25%) 130 (26%) 126 (27%) 

   50-59  62 (13%) 80 (16%) 55 (11%) 62 (13%) 

   60+  21 (4%) 22 (4%) 17 (3%) 18 (4%) 

   Missing 5 (1%) 3 (1%) 3 (1%)  2 (0%) 

Sex  

   Female 348 (71%) 352 (71%) 362 (72%) 336 (72%) 

   Missing 6 (1%) 1 (0%) 6 (1%) 1 (0%) 

Department  

   ED 236 (48%) 239 (48%) 247 (49%) 239 (51%) 

   Paediatric    

inpatient unit 241 (49%) 243 (49%) 237 (47%) 218 (47%) 

   Other 12 (2%) 13 (3%) 15 (3%) 10 (2%) 

   Missing 4 (1%) 0 (0%) 4 (1%) 0 (0%) 

Time in profession (years) 

   < 3  100 (20%) 75 (15%) 112 (22%) 83 (18%) 

   3-6  106 (22%) 101 (20%) 100 (20%) 90 (19%) 

   7-10  64 (13%) 63 (13%) 99 (20%) 62 (13%) 

   > 10  219 (44%) 256 (52%) 188 (37%) 231 (50%) 

   Missing 4 (1%) 0 (0%) 4 (1%) 1 (0%) 

Interest in bronchiolitis  

   Yes 245 (51%) 247 (50%) 240 (48%) 200 (43%) 

   Missing 8 (2%) 4 (1%) 8 (2%) 2 (0%) 

Nurse  247 (50%) 249 (50%) 257 (51%) 243 (52%) 

   Enrolled Nurse 6 (1%) 7 (2%) 14 (3%) 19 (4%) 

   Registered nurse 183 (37%) 179 (36%) 179 (35%) 154 (33%) 

   Senior nursing1 39 (8%) 46 (9%) 49 (10%) 53 (11%) 

   Advanced role2 16 (3%) 16 (3%) 14 (3%) 17 (4%) 

   Missing 3 (1%) 1 (0%) 1 (0%) 0 (0%) 

Doctor  246 (50%) 246 (50%) 246 (49%) 224 (48%) 

   House officer 31 (6%) 26 (5%) 59 (11%) 39 (9%) 

   Registrar 111 (23%) 95 (19%) 89 (18%) 81 (17%) 

   Consultant 103 (21%) 123 (25%) 95 (19%) 104 (22%) 

   Missing 1 (0%) 2 (1%) 3 (1%) 0 (0%) 

Data are n (%). 
1Educator, charge and coach. 
2Nurse practitioner and nurse specialist. 

ED – Emergency department 
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Factors influencing bronchiolitis management 

TDF domain: Skills 

Intervention hospital clinicians were more comfortable explaining expected course of 

bronchiolitis and its management to parents/caregivers (intervention=84%, control=73%; 

difference=10.3%, 95% CI 3.6-16.9%). Intervention hospital nurses were more confident in 

caring for infants with bronchiolitis (intervention=77%, control=63%; difference=12.7%, 95% 

CI 4.6-20.9%). Intervention hospital doctors were more confident in diagnosing bronchiolitis 

(intervention=89%, control=76%; difference=12.6%, 95% CI 6.2-19%), in skills to manage an 

infant with bronchiolitis (intervention=87%, control=76%; difference=9.9%, 95% CI 3.7-

16.1%), and managing without doing a CXR (intervention=91%, control=76%; 

difference=14.1%, 95% CI 8.8-19.4%) (Table 9.2, Figure 9.2).  

 

TDF domain: Knowledge 

Intervention hospital clinicians were more likely to be aware of the Australasian Bronchiolitis 

Guideline (intervention=74%, control=39%; difference=34.7%, 95% CI 25.6-43.8%) (Table 

9.2, Figure 9.2). 

 

TDF domain: Beliefs about consequences 

Intervention hospital clinicians were more likely to believe there was no clinical benefit and 

risk of harm in giving salbutamol (intervention=49%, control=29%; difference=20.3%, 95% 

CI 13.2-27.4%), that glucocorticoids were ineffective (intervention=87%, control=71%; 

difference=15.9%, 95% CI 8.3-23.5%), and were more likely to strongly disagree that giving 

antibiotics would cause no harm (intervention=78%, control=68%; difference=10.0%, 95% CI 

4.2-15.8%), but not so for CXR (intervention=59%, control=54%; difference=5.6%, 95% CI -

1.8-13.1%) (Table 9.2, Figure 9.2). 

 

TDF domain: Social/professional role and identity 

Intervention hospital nurses were more likely to believe it was their role to question why an 

infant with bronchiolitis was receiving a CXR (intervention=71%, control=51%; 

difference=20.8%, 95% CI 11.4-30.2%), or prescribed glucocorticoids (intervention=64%, 

control=40%; difference=21.9%, 95% CI 10.4-33.5%) (Table 9.2, Figure 9.2). 
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Figure 9.2 Forest plots for questions addressing Theoretical Domains Framework domains 
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Table 9.2 Bronchiolitis evaluation questions to address domains from Theoretical Domains Framework (unmatched surveys) 

 

Questions in non-italics have results reported using Likert scores 6 and 7 (strongly agree).  

Questions in italics have results reported using Likert scores 1 and 2 (strongly disagree). 
1Both nurses and doctors answered.  
2Nurses only answered. 
3Doctors only answered. 

*Differences are adjusted for country, hospital type with clustered standard errors. 

CI – confidence interval; CXR – chest radiograph. 

 

Question (TDF domain) 

Post-intervention survey (unmatched) n=962 

Intervention 

n=495 

n (%) 

Control 

n=467 

n (%) 

Difference* 

(95% CI) 

P value 

TDF domain skills 

I feel comfortable explaining to parents/caregivers the 

expected course of bronchiolitis and its management1 

(Strongly agree) 

414 (84%) 341 (73%) 
10.3% 

(3.6-16.9%) 
0.002 

I have received enough training to feel confident in caring for 

infants with bronchiolitis2 (Strongly agree) 
192 (77%) 154 (63%) 

12.7% 

(4.6-20.9%) 
0.002 

I feel confident in diagnosing an infant with bronchiolitis3 
 (Strongly agree) 

216 (89%) 170 (76%) 
12.6% 

(6.2-19%) 
<0.001 

I have the skills to manage an infant with bronchiolitis3 

(Strongly agree) 
212 (87%) 170 (76%) 

9.9% 

(3.7-16.1%) 
0.002 

I feel confident in managing an infant with bronchiolitis 

without doing a CXR3 (Strongly agree) 
221 (91%) 170 (76%) 

14.1% 

(8.8-19.4%) 
<0.001 

TDF domain knowledge 

I am aware of the content and recommendations of the 

Australasian Bronchiolitis Guideline1 (Strongly agree) 
364 (74%) 183 (39%) 

34.7% 

(25.6-43.8%) 
<0.001 

TDF domain beliefs about consequences     

For me, giving a course of antibiotics to infants with 

bronchiolitis will cause no harm1 (Strongly disagree) 
383 (78%) 316 (68%) 

10.0% 

(4.2-15.8%) 
<0.001 

I believe there is no clinical benefit in giving salbutamol to 

infants with bronchiolitis and there is a risk of potential harm1 

(Strongly agree) 

243 (49%) 133 (29%) 
20.3% 

(13.2-27.4%) 
<0.001 

I believe glucocorticoids are not effective in the management 

of infants with bronchiolitis1 (Strongly agree) 
213 (87%) 158 (71%) 

15.9% 

(8.3-23.5%) 
<0.001 

I believe there is no harm to the infant with bronchiolitis if 

they have a CXR1 (Strongly disagree) 
290 (59%) 251 (54%) 

5.6% 

(-1.8-13.1%) 

 

0.137 

TDF domain social/professional role and identity 

I feel it is my role to question my medical colleagues as to 

why an infant with bronchiolitis is having a CXR2 (Strongly 

agree) 

178 (71%) 122 (51%) 
20.8% 

(11.4-30.2%) 
<0.001 

I feel it is my role to question my medical colleagues as to 

why an infant with bronchiolitis is prescribed glucocorticoids2 

(Strongly agree) 

158 (64%) 97 (40%) 
21.9% 

(10.4-33.5%) 
<0.001 

TDF domain social influences 

I feel challenged by parents/caregivers of infants with 

bronchiolitis to intervene and do something1 (Strongly 

disagree) 

215 (44%) 162 (35%) 
8.2% 

(2.4-14.1%) 
0.006 

My colleagues regularly give glucocorticoids to infants with 

bronchiolitis1 (Strongly disagree) 
385 (78%) 299 (65%) 

12.0% 

(4.3-19.8%) 
0.006 

In my organisation, salbutamol is routinely used for infants 

with bronchiolitis1 (Strongly disagree) 
382 (77%) 274 (59%) 

18.7% 

(11.9-25.6%) 
0.006 

TDF domain environmental context and resources 

In my organisation I have time to assess and observe infants 

with bronchiolitis1 (Strongly agree) 
355 (72%) 296 (64%) 

7.1% 

(0.1-14.1%) 

 

0.047 
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TDF domain: Social influences 

Intervention hospital clinicians were more likely to strongly disagree that they felt challenged 

by parents/caregivers to intervene for an infant with bronchiolitis (intervention=44%, 

control=35%; difference=8.2%, 95% CI 2.4-14.1%), that their colleagues regularly gave 

glucocorticoids (intervention=78%, control=65%; difference=12.0%, 95% CI 4.3-19.8%), or 

salbutamol (intervention=77%, control=59%; difference=18.7%, 95% CI 11.9-25.6%) (Table 

9.2, Figure 9.2). 

 

TDF domain: Environmental context and resources 

Intervention hospital clinicians were more likely to believe they had time to assess and observe 

infants with bronchiolitis (intervention=72%, control=64%; difference=7.1%, 95% CI 0.1-

14.1%) (Table 9.2, Figure 9.2). 

 

Sensitivity analysis 

Restricting analysis to only the 509 who completed both baseline and post-intervention surveys 

did not change the direction of the results (Appendix O). 

 

Departmental readiness for change 

Overall, both intervention and control hospitals reported high median scores (5 or 6 on a 7-

point Likert scale) for all 11 questions addressing departmental readiness for change. 

Intervention hospital clinicians had higher median scores (difference 1 point) for questions 

related to previous practice change, sustainability and openness of team members to change 

(Table 9.3). 
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Table 9.3 Departmental change management and readiness for change questions 

*Differences are adjusted for country, hospital type with clustered standard errors. 

CI – Confidence interval; IQR – Interquartile range 

 

Question 

Baseline median (IQR) 
Post-intervention  

median (IQR) 

Difference in  

median at post-

intervention* 

(95% CI) 
Intervention 

n=493 

Control 

n=503 

Intervention 

n=495 

Control 

n=467 

1. Our department has successfully implemented practice changes in recent years 

 
6 (4–6) 5 (4-6) 6 (5-7) 5 (4-6) 1 (0.6, 1.4) 

2. Staff in our department have reacted positively to practice changes in the past 

 
5 (4–6) 5 (4-6) 6 (5-6) 5 (4-6) 1 (0.6, 1.4) 

3. I can bring new ideas into our department 

 
5 (4–6) 5 (4-6) 5 (4-6) 5 (4-6) 0 (-0.3, 0.3) 

4. From my experience, new people to our department are encouraged to question 

the way things are done 

 

5 (4–6) 5 (4-6) 5 (4-6) 5 (4-6) 0 (-0.3, 0.3) 

5. We have a ‘we are in it together’ attitude 

 
6 (5-6) 6 (5-6) 6 (5-7) 6 (5-6) 0 (-0.7, 0.7) 

6. There are real attempts to share information throughout the team 

 
6 (5-7) 6 (5-7) 6 (5-7) 6 (5-7) 0 (-0.5, 0.5) 

7. People in the team are open to change 

 
5 (5-6) 5 (5-6) 6 (5-6) 5 (5-6) 1 (0.4, 1.6) 

8. We have the time needed to develop new ideas 

 
4 (3-5) 4 (3-5) 5 (3-6) 4 (3-6) 0 (-0.7, 0.7) 

9. People in the team cooperate in order to help develop and apply new ideas 

 
5 (4-6) 5 (4-6) 5 (5-6) 5 (4-6) 0 (-0.3, 0.3) 

10. Team members question on the basis of what other clinicians are doing 

 
5 (4-6) 5 (4-6) 5 (5-6) 5 (4-6) 0 (-0.3, 0.3) 

11. Team members are committed to sustaining change in practice 

 
5 (5-6) 5 (5-6) 5 (5-6) 5 (5-6) 1 (0.5, 1.5) 
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9.2.5 Discussion 

Our results show that targeted bronchiolitis interventions were successful in changing factors 

previously found to influence variation in bronchiolitis management,345 likely underlying the 

improved treatment of infants with bronchiolitis seen in the cluster RCT.346 This gives 

assurance that our choice of intervention components, incorporating behaviour change 

techniques chosen to target influencing factors were appropriate (Figure 9.1). These findings 

validate the process followed, providing evidence for both clinicians and implementation 

researchers in its use. Our results give promise for future success in improving bronchiolitis 

management as we roll-out our bronchiolitis interventions across New Zealand and Australia. 

Improving bronchiolitis care by de-implementing non-evidence-based treatments is important 

for patients and families, and for healthcare in general. 

 

Understanding why an implementation intervention was successful or not, is important for 

future success in implementation. To date, there is limited investigation and testing of theory 

around this.359  

 

The evidence to support our clinical recommendations were based around the Australasian 

Bronchiolitis Guideline.6 Clinical practice guidelines can have a major influence on improving 

health outcomes. However, without translation at the clinical settings level they have little 

influence on practice.216,225 Studies show mixed results from guideline dissemination, with 

some before-and-after studies demonstrating little or no change in reducing use of medications 

known to be of no benefit in infants with bronchiolitis,189,363 and others reporting 

improvement.188  

 

Our results add to the literature investigating implementation and mechanisms of change in 

guideline dissemination. All hospitals received copies of the Australasian Bronchiolitis 

Guideline.6 Clinicians at intervention hospitals received targeted bronchiolitis interventions,357 

designed to reduce low-value bronchiolitis management by targeting previously identified 

influencing factors of knowledge, skills, beliefs about consequences, social influences and 

social/professional role and identity.345 We were encouraged that knowledge of the guideline 

was 35% (95% CI 25.6-43.8%) higher in intervention compared to control clinicians following 
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our interventions. Our interventions’ positive effect in improving clinicians’ knowledge, is 

likely driven by appropriate choice of mechanisms of action (Figure 9.1).  

 

The design of our bronchiolitis interventions aimed to increase clinicians’ skills, previously 

identified as a factor influencing the non-evidence-based management of infants with 

bronchiolitis.345 Intervention clinicians reported increased skill following our interventions: in 

communicating with parents/caregivers about bronchiolitis management and it’s clinical 

course; having confidence in diagnosing and managing an infant with bronchiolitis; and having 

confidence in managing bronchiolitis without performing a CXR. Intervention clinicians being 

more comfortable not performing a CXR, was substantiated by reduced CXR use in our 

cRCT.346 Intervention clinicians were 20% more likely to believe there was no clinical benefit 

and potential harm in giving salbutamol, confirmed by 9% reduced salbutamol use favouring 

intervention hospitals in our cluster RCT. No difference between intervention and control 

clinicians was seen in belief that a CXR would do no harm. Similarly our qualitative findings 

revealed divergent opinions on CXR and harm, which our interventions aimed to influence 

predominantly through emphasising radiation risk.345 Future interventions may benefit from 

targeting this with a different mechanism of action, perhaps clinical leads highlighting the ten-

fold increase in antibiotic prescribing when a CXR is performed.76 

 

Bronchiolitis is a disease requiring supportive management. Recognition of the key role nurses 

take in caring for these infants and guiding junior doctors was identified in our qualitative 

study345 and targeted with our interventions. Empowering nurses to speak up was seen as 

important. One of the most significant improvements in beliefs in our study was in the 

social/professional role and identity domain. Following the bronchiolitis interventions, nurses 

in intervention hospitals believed more strongly than nurses in control hospitals, that it was 

their role to question treatments prescribed. The mechanism of action of empowering nurses 

may well be a driver in improving overall bronchiolitis guideline compliance.346 Our findings 

are similar to a study involving paediatric clinical nurses, who believed they played an active 

and important role in antibiotic stewardship and reducing antibiotic use.364 

 

Our bronchiolitis intervention did not aim to influence departmental change management. 

However, we were interested whether a study involving both ED and paediatric inpatient units, 

aiming to de-implement non-evidence-based practices would have any effect on this. While 

small statistical differences were seen in four of the 11 questions, these are unlikely to be 
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meaningful. All departments reported high median scores on readiness for change, likely 

reflecting their agreement to participate in a cluster RCT in the first place. This high scoring 

on readiness for change may be relevant in future role-out of the intervention package. 

 

Overall there was a 14.1% improvement in compliance with guideline recommendations 

demonstrated at intervention hospitals in our cluster RCT.357 Our results emulate those of an 

Australian study using the TDF and tailored interventions to improve guideline 

recommendations in aphasia management, resulting in significant target behaviour 

improvement.365 This provides reassurance for success in improving bronchiolitis management 

beyond those hospitals participating in the cluster RCT, as we scale up wide-spread roll-out of 

the package. Our findings support the principle that passive guideline dissemination is less 

effective at changing practice than dissemination using targeted interventions with clear 

linkage to theoretical mechanisms of action.234 

 

Limitations 

We aimed to survey the same clinicians at baseline and post-intervention. The nature of 

healthcare, with regular rotations of junior medical staff, as well as staff attrition meant we 

achieved this with approximately 50% of clinicians. Despite this, matched survey results 

showed no difference to unmatched. The overall survey response rate of 93% is positive. 

However, it is possible that clinicians refused to complete a survey rather than being 

unavailable or on leave, resulting in those clinicians’ viewpoints not being represented. 

9.2.6 Conclusion 

Changing clinicians’ practice is challenging and dissemination of clinical practice guidelines 

is seldom enough to improve clinical practice. This study shows that targeted bronchiolitis 

interventions utilising appropriate mechanisms of action to address factors influencing 

variation in care can positively alter clinicians’ beliefs and actions, resulting in improved 

guideline compliance and reducing low-value, non-evidence-based and potentially harmful 

care. These findings are important for future initiatives where de-implementation in acute care 

is undertaken and for de-implementation research in general. 
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Chapter 10 Discussion 

10.1 Overview 

This thesis represents a systematic programme of research that is an original contribution to 

the body of evidence on improving the management of infants with bronchiolitis by the use of 

implementation science. 

 

The aims of the research were to: 

1. Understand the factors (barriers and enablers) influencing evidence-based bronchiolitis 

management; 

2. Develop bronchiolitis interventions addressing barriers and enablers using a stepped, 

theory and evidence-informed approach; 

3. Evaluate the effectiveness of the bronchiolitis interventions in a cluster RCT in New 

Zealand and Australia; 

4. Determine whether the bronchiolitis interventions were delivered as planned and were 

acceptable to clinicians; 

5. Determine if the mechanisms of action used changed influencing factors. 

 

The aims were met by undertaking: 

• A qualitative study using the TDF to determine factors influencing bronchiolitis 

management in New Zealand and Australian ED and paediatric inpatient unit clinicians; 

• The development of targeted bronchiolitis interventions using behaviour change 

techniques most likely to influence barriers and enablers to evidence-based 

bronchiolitis management and evidence of effectiveness of interventions; 

• A cluster RCT in 26 New Zealand and Australian hospitals comparing the targeted 

bronchiolitis interventions versus passive dissemination of a bronchiolitis clinical 

guideline; 

• A mixed-methods process evaluation of the cluster RCT evaluating the fidelity of 

bronchiolitis intervention delivery, and acceptability to clinicians; 

• A baseline and post-intervention survey of clinicians at intervention and control 

hospitals, to evaluate whether the mechanisms of action chosen addressed and changed 

influencing factors. 
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This chapter will consider the new information created from this body of research and discuss 

each of the following: 

• Summary of key findings; 

• Strengths and limitations of the work; 

• Key implications and recommendations for practice; 

• Implications of this work for future research and utilisation. 

 

The findings from this research have been discussed in relation to consistency or differences 

with other published research, and therefore will not be extensively revisited in this discussion 

chapter. The overall findings related to the development of bronchiolitis interventions and 

findings from the bronchiolitis knowledge translation cluster RCT will be discussed. 

10.2 Findings 

10.2.1 Chapter 5 Understanding factors influencing bronchiolitis management 

A qualitative study nested within the bronchiolitis knowledge translation study identified the 

influencing factors (barriers and enablers) to evidence-based bronchiolitis management and 

variation in practice seen in EDs and paediatric inpatient units in New Zealand and Australia. 

The TDF238 was used to guide interview questions and analyse influencing factors relating to 

the five key recommendations from the Australasian Bronchiolitis Guideline: no use of, 

salbutamol, antibiotics, glucocorticoids, adrenaline, nor requesting a CXR.6  

 

Five TDF domains were consistently important in four of the five key guideline 

recommendations that we aimed to target.238,246 The domain of beliefs about consequences was 

consistently identified, particularly when considering the request of a CXR which is one of the 

leading two therapies or management processes which have the highest miss-use. The domain 

of knowledge was the second most common domain identified, particularly knowledge in both 

diagnosing and managing an infant with bronchiolitis. The use of salbutamol as a therapy for 

bronchiolitis, the most common therapy seen in practice variation revealed dichotomous 

responses from senior doctors, with some saying they would continue to use this therapy 

regardless of guideline recommendations, and others feeling equally as strongly that they 

welcomed a guideline recommending not to use salbutamol. 
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Gaining an understanding in the roles clinicians play in the care of infants with bronchiolitis 

revealed the importance of collaborative care and interpersonal and interdisciplinary clinician 

relationships, particularly highlighting the role that nurses have in the management of infants 

with bronchiolitis. Nurses had a key role in guiding junior doctors who have less experience 

managing bronchiolitis and speaking up in situations of non-evidence-based care. These 

findings were considered important in the development of the bronchiolitis interventions. 

 

This study reports rich data on factors influencing the management of infants with bronchiolitis 

from a New Zealand and Australian context. This is the first study to report such findings and 

is important for the development of interventions aiming to improve the evidence-based care 

of infants with bronchiolitis. 

10.2.2 Chapter 6 Developing a targeted, theory-informed bronchiolitis intervention 

using the Theoretical Domains Framework 

The intervention development process used a systematic and stepped approach.19 Findings 

from the qualitative study were used to guide the development of targeted, theory-informed 

bronchiolitis interventions that aim to improve the management of infants with bronchiolitis.  

 

The TDF domains identified from the qualitative study for each of the therapies and 

management processes that we aimed to improve, were mapped to behaviour change 

techniques and modes of delivery hypothesised to influence specific domains, and causal 

processes targeted by the behaviour change techniques.247 Evidence from systematic reviews 

of the effects of interventions were used to inform the selection of intervention 

components.275,276,278-281 Use of a multi-disciplinary working group for the design and 

development of the interventions ensured feasibility, local relevance and acceptability of the 

bronchiolitis interventions, and that these were addressed for the ED and paediatric inpatient 

units environment.  

 

The final bronchiolitis interventions consisted of six components. 1) Clinical leads (nursing 

and medical) from the ED and paediatric inpatient units for the duration of the study; 2) Local 

stakeholder meetings; 3) A train-the-trainer workshop for all clinical leads; 4) Provision of 

educational materials for delivery to clinicians (targeting the five bronchiolitis guideline 

recommendations); 5) Provision of promotional materials; and 6) Audit and feedback 
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10.2.3 Chapter 7 Evaluation of effectiveness of targeted, theory-informed bronchiolitis 

interventions 

The effectiveness of the targeted theory-informed bronchiolitis interventions versus passive 

dissemination (usual practice) of a bronchiolitis guideline6 was evaluated in a cluster RCT. 

This study is one of few undertaken in the real world of acute paediatrics using robust 

methodology to improve the management of infants with bronchiolitis by de-implementing 

low-value and potentially harmful therapies and management processes.  

 

This cluster RCT was undertaken in 26 hospitals across New Zealand and Australia and was 

powered to detect a 15% difference, believed to be a clinically meaningful improvement by the 

study group. Baseline data were collected on 8,003 infants prior to the implementation period. 

Implementation period data were collected on 3,727 infants. 

 

The primary outcome of compliance with no use of salbutamol, antibiotics, glucocorticoids, 

adrenaline nor CXR request in patients managed with bronchiolitis in the first 24 hours 

following presentation to the ED, showed a RD favouring the intervention group of 14.1%. 

Improvement in compliance was seen during total hospitalisation (beyond the first 24 hours) 

and during the time infants were in ED and paediatric inpatient units respectively. Importantly, 

there was no increase in length of stay, ICU admission or death in the intervention hospitals. 

 

Use of each of the five therapies and management processes decreased in the intervention 

group, with salbutamol and CXR request use showing the greatest improvement.  

 

The positive findings from this cluster RCT demonstrate that targeted, theory-informed 

bronchiolitis interventions can be effective at de-implementing the use of non-evidence-based, 

low-value and potentially harmful therapies and management processes without any identified 

negative outcome. 

10.2.4 Chapter 8 Process evaluation of the bronchiolitis interventions 

A mixed-methods process evaluation was undertaken alongside the cluster RCT using 

guidance from frameworks for process evaluation of cluster RCTs and complex 

interventions.18,291,296  
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A unique fidelity assessment tool and scoring system was developed to measure if interventions 

were delivered as intended. Each intervention was given equal weighting in the final score, as 

assuming that one intervention was more important than another would be inappropriate. 

Quantitative fidelity score data from the 13 intervention hospitals were analysed alongside 

qualitative data from a survey completed by clinical leads at the end of the study. 

 

Study findings showed that the bronchiolitis interventions were delivered with moderate 

fidelity, with variation between delivery at both the cluster and individual level. Clinical leads 

reported positively on the interventions, acknowledging time constraints were the greatest 

barrier to use. 

 

The bronchiolitis interventions were designed as a package, therefore attempting to identify 

one bronchiolitis intervention as superior to another was not possible. An important finding is 

that when hospitals made a concerted effort with use of the targeted bronchiolitis interventions, 

de-implementation of non-evidence-based therapies and management processes was 

achievable. The interventions were delivered without additional clinical lead resource of either 

time or money, meaning that replication of use in other hospitals is likely achievable and 

improvement in care for infants with bronchiolitis can be expected. 

 

This mixed-methods process evaluation is one of few undertaken in both paediatrics and de-

implementation. This evaluation has opened the “black box” to provide information on how 

and why the interventions worked. This will guide the future roll-out of interventions across 

New Zealand and Australia. 

10.2.5 Chapter 9 Assessing effectiveness of interventions at changing influencing factors 

This study aimed to determine whether the chosen bronchiolitis interventions, which had 

improved the evidence-based bronchiolitis management also changed factors previously 

identified as influencing variation in bronchiolitis management. 

 

The clinician survey questions addressed previously identified factors influencing bronchiolitis 

management from six TDF domains.238,246 Nurses and doctors at intervention and control 

hospitals involved in the cluster RCT were surveyed at baseline and post-intervention. 

The targeted bronchiolitis interventions were effective at increasing knowledge, improving 

skills in diagnosing and managing infants with bronchiolitis, and positively influencing beliefs 
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in relation to not using salbutamol. Importantly, nurses in intervention hospitals felt more 

strongly that it was their role to question their colleagues around use of CXR and salbutamol 

compared to nurses in control hospitals. 

 

Findings from this study generate confidence that the stepped, theory-informed process 

undertaken in selecting intervention components, behaviour change techniques and 

mechanisms of action were correct, with improvement in influencing factors of non-evidence-

based care being observed.359 

10.3 Strengths and limitations of this work 

Strengths and limitations of the individual studies that comprise this body of work have been 

detailed in previous chapters discussing findings from each aspect of the work undertaken. 

 

A major strength of the research included in this thesis is the detailed approach to designing 

the targeted, theory-informed interventions, with clear articulation and justification for the 

development and evaluation of the interventions.239 Previous studies have been criticised when 

interventions have been chosen with limited detail on the rationale for selection or the 

hypothesised mechanisms of action.239 The stepped approach in this thesis provides rationale 

for intervention design and development, and clear articulation as to how findings from 

qualitative work guided choice of behaviour change techniques most likely to change 

influencing factors and development of bronchiolitis interventions.  

 

The bronchiolitis interventions were robustly evaluated in a 26 hospital cluster RCT with no 

hospitals dropping out following randomisation. The use of a pragmatic study design where 

measurement of practice variation, testing of interventions and reporting of effectiveness 

occurred in the real world of acute paediatrics during a busy bronchiolitis season is a further 

strength. Control hospitals were asked to disseminate the Australasian Bronchiolitis Guideline6 

as per usual practice, therefore allowing real-world comparison to occur. This study design 

strengthens the generalisability of study findings to other EDs and paediatric inpatient units 

that manage infants with bronchiolitis. 

 

While it is acknowledged that this body of research was funded and supported as part of a 

research programme, the development of the interventions and their implementation in 

individual hospitals were undertaken with few additional resources. For most implementation 
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projects limited resources are generally available, a limited timeframe for development and 

implementation exists and projects tend to occur in single hospitals rather than being multi-

centre. Yet for common conditions such as bronchiolitis most hospitals share very similar 

quality improvement goals. The development of the interventions utilised in this body of 

research were developed by a multi-centre multi-disciplinary team who were generally not 

provided with additional time or funding, outside of that provided within their individual 

clinical roles. The collaboration in development of the intervention package is reproducible for 

other conditions and a strength of the reproducibility of the implementation process to other 

conditions beyond bronchiolitis. The lack of additional funding or time provided to staff in 

intervention hospitals to implement the interventions supports the reproducibility of the 

specific bronchiolitis interventions developed to other hospitals within New Zealand and 

Australia. 

 

Important limitations need to be acknowledged and considered when interpreting these study 

findings. The qualitative study was completed in four hospitals across New Zealand and 

Australia, with the aim of gaining insight from both nurses and doctors of varying seniority, as 

well as regional and metropolitan hospitals. Findings from this study are representative of the 

clinicians and hospitals involved and may not represent other clinicians and hospitals where 

drivers of care may differ. Hospitals in the cluster RCT were required to have an annual 

bronchiolitis presentation rate of  >135. Therefore, generalising to smaller hospitals should be 

approached with caution. 

 

During the studies outlined in this thesis consumers (parents/caregivers) were not included in 

the design of the interventions or indeed approached for qualitative opinions on bronchiolitis 

management. At the time, suitable forum were not establish at institutions leading the studies. 

However, these forum have subsequently been established and future work should consider 

consumer involvement. 

 

Despite calls for studies to identify one intervention as being superior to another, this study 

was not able to provide this information. However, the fact that all intervention hospitals used 

all the interventions as requested, with moderate fidelity, gives reassurance that the selection 

of interventions was appropriate for the real-world of acute paediatrics. 
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10.4 Key implications for practice 

A key finding of this body of research is that successful de-implementation of non-evidence-

based, low-value and potentially harmful therapies and management processes is possible in 

infants with bronchiolitis, the condition seen most frequently in acute paediatrics. Despite de-

implementation being possibly harder than implementation, this research shows it can be 

achieved without the negative effect of increased length of stay, ICU or readmission.  

 

This research adds to the body of evidence which shows that targeted, theory-informed 

interventions are more effective than dissemination of a clinical guideline alone.193,216,225 

Improving care delivered to patients is a priority of every healthcare professional and reducing 

use of low-value and potentially harmful therapies and management processes is in the best 

interests of patients, their families and the healthcare system. For the healthcare system, 

identifying ways of reducing expenditure is important. In bronchiolitis, the major direct 

medical cost is through hospitalisation. As there was no reduction in length of hospital stay in 

this study with the intervention, it is unlikely any major reduction in cost occurred. However, 

savings would have occurred in terms of less use of resources and increased staff time devoted 

away from undertaking non-evidence-based, low-value and potentially harmful therapies and 

management processes.  

 

The use of pragmatic, clinically relevant research as illustrated in this thesis, provides important 

new implementation knowledge which is highly relevant and applicable to real-world clinical 

settings. This research has demonstrated that paediatric and ED clinicians can improve the care 

they deliver when they and their organisations are committed and demonstrate perseverance to 

improvement. 

10.5 Implication of this work for future research 

Changing practice is challenging but is achievable as the results from the cluster RCT show. 

Improving the management of infants with bronchiolitis is important but only meaningful if 

improvements are sustained over time. There is limited understanding of what drives both 

sustainability (maintaining improvements once intensive input is removed) and sustainment 

(what choice and dose of intervention use is required to maintain or improve change).299 To 

gain an understanding of both sustainability and sustainment, a follow-up study is currently 

underway. We are actively recruiting the 26 hospitals involved in the cluster RCT for this 

follow-up study and will measure compliance over the two years post study implementation. 
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Findings will add to sustainability and sustainment research which will be relevant to other 

post-implementation studies. 

 

Widespread roll-out of the bronchiolitis interventions across New Zealand and Australian 

hospitals is planned. Currently a study is being undertaken in four hospitals in Western 

Australia to understand how hospitals use the interventions without the input that was given 

during the cluster RCT. Of particular interest is if and how hospitals adapt the interventions for 

their local environment. Findings from this study will guide how the bronchiolitis interventions 

can be widely disseminated across New Zealand and Australia. 

 

The body of research that makes up this thesis is part of the work undertaken by the PREDICT 

network as part of their Centre of Research Excellence grant.324 PREDICT is committed to 

generating new paediatric emergency knowledge and promoting effective translation into 

clinical care. Knowledge and experience gained from this implementation study will contribute 

to future PREDICT studies where research outputs are translated into clinical practice. A suite 

of approaches is planned to include development and implementation of new clinical guidelines 

and clinical decision rules, electronic decision support and involvement of patients and families 

in the design of guidelines, interventions and discharge information. As most acute paediatric 

care occurs in non-tertiary paediatric hospitals, a key focus will be on engagement with these 

hospitals. 

10.6 Conclusions 

This thesis provides a systematic, theory and evidence informed approach to developing and 

evaluating interventions to improve the management of bronchiolitis in ED and paediatric 

inpatient units by de-implementing non-evidence-based therapies and management processes. 

This is the first body of research that we are aware of that has used the TDF to understand 

influencing factors of variation in bronchiolitis management, designed interventions addressing 

these factors, and then robustly evaluated effectiveness in a cluster RCT. The process 

evaluation and evaluation of the effect interventions had on influencing factors makes this body 

of research unique in its completeness. The individual studies within this thesis, and the entire 

body of research adds to de-implementation research and implementation science in 

determining the most effective way to improve the care delivered to patients. 
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Appendices 

Appendix A. Australasian Bronchiolitis Guideline, Journal of Paediatrics and Child 

Health (L Haskell author) 
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Appendix B. Interview schedule for emergency department and general paediatric 

inpatient nursing and medical staff 

Introduction 

Thank you for agreeing to be interviewed for this study. As outlined in the explanatory 

statement, this study aims to identify and explore the factors influencing the management of 

infants with bronchiolitis.  

 

You have signed a consent form previously. Can you confirm that you are still happy to proceed 

with the interview? 

 

You do not have to answer every question and can cease the interview at any time. If you need 

to attend to an urgent matter, we can stop the interview and recommence it later. 

 

We will talk to you about how infants with bronchiolitis are managed in your setting and the 

factors that influence their management. We are interviewing nursing and medical staff to learn 

from their experiences and are including a wide range of hospitals to get a broad view. 

 

Before I start do you have any questions you would like to ask me? 

 

Demographic / Background Information 

For the purpose of this interview we are talking about children < 1 year of age. Do you care for 

infants with bronchiolitis? 

 

Management of infants with bronchiolitis – open questions 

Can you talk me through how infants with bronchiolitis are managed in your ED / inpatient 

area? 

Which health professionals are involved in the management of these infants and, briefly, what 

do they each do? 

For instance, what happens when a patient with bronchiolitis presents to the ED department / 

is admitted to the inpatient area?  

Who is responsible for assessing the infant and making a plan for care? 

What happens once they are assessed, what happens next? 

 

What do you think are the key actions/decisions when managing an infant with bronchiolitis? 

Could we now discuss some of the different stages of managing an infant with bronchiolitis 
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in more detail? 

 

Guideline recommended behaviour: Infants with bronchiolitis should not have a CXR, 

receive antibiotics, salbutamol, steroids or adrenaline.  

 

Understanding the nature of the behaviour (conducting an assessment, reviewing the results 

and making a plan for care and disposition) 

 

In your area is there a bronchiolitis guideline to refer to? Where would you find this / is it easy 

to use / do you agree with the content? How often would you refer to this or is it something 

that you know? 

 

When a new colleague joins your team, how do they learn how bronchiolitis is managed in 

your department? 

Do you have a role in assisting them with this? If so, what is your role? 

 

The following table lists prompts that may be used to explore the different barriers and 

facilitators to the behaviour, grouped according to the Theoretical Domains Framework. The 

specific questions asked and the domains explored, will depend on the what is being discussed 

as well as the flow of the interview. 

 

Draft prompt questions to explore factors influencing use of CXR: 

• Are there situations when you would order a CXR? Tell me about this situation? 

• How many do you think receive one? i.e. percentage 

• Do you see your colleagues ordering CXR? If so, why do you think they are doing this? 

e.g. Concerned re missing something, pressure from seniors / colleagues / caregivers 

TDF Domains Prompt Questions 

Knowledge Are you colleagues/junior staff familiar with assessing infants 

with bronchiolitis? 

Skills Confidence in assessing bronchiolitis? 

What skills / experience are needed? 

Do you or your colleagues/junior staff find it difficult to 

interpret CXR findings to distinguish between that and 

pneumonia? 

Social professional role and identity Do you think ordering / questioning use of CXR is  part of your 

role? 

What happens if you question why a CXR is ordered? 

Do you think doing / not doing a CXR is compatible or in 

conflict with current evidence? 
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TDF Domains Prompt Questions 

Beliefs about capabilities Do you feel confident in being able to determine the need for a 

CXR?  What about your junior colleagues? 

Are there any particular challenges in assessing bronchiolitis 

versus other respiratory illnesses and what tests if any are 

required? 

Challenges in negotiating with families / radiology / colleagues? 

What would help you in not feeling like you need to do a CXR? 

Optimism Do you feel that doing a CXR improves outcomes or your 

decision-making processes? 

Beliefs about consequences Benefits / disadvantages of doing CXR. 

Consequences of doing or not doing?   

Any concern re medico-legal issues? 

What is said / not said by colleagues  if you do a CXR? 

Do you think the evidence is strong enough to not do a CXR? 

Reinforcements Incentives / disincentives to do CXR? 

Intentions Do you consciously think about whether or not to CXR? 

Goals Why do CXRs get done? 

Feel you have to or shouldn’t do? 

Challenge to discharge without a CXR. 

Does the guideline recommendations conflict with others? 

Memory, attention and decision processes Is ordering a CXR something you do routinely? 

Will you need to make a concerted effort to not CXR? 

Do you think this is the same for others or different? 

Environmental context and resources Do resources influence whether you do a CXR? 

Are radiology services available 24/7? 

Is there any reminder / approval system when you order a CXR 

in this situation? 

Are there any pressures in the ED / inpatient area to order a 

CXR? e.g.when planning to send infant home. 

Social influences Do you seek opinion of colleagues before doing a CXR or when 

reviewing it?  

Views of colleagues? 

Can you observe others e.g. have role models? 

Are there any social influences / pressures that affect whether 

you perform a CXR (prompts, peers, families)? i.e when 

referring for admission 

Emotion  Are there times when it is difficult to know whether to CXR? 

Pressure from staff / families? 

Behavioural regulation Are there any guidelines to guide your practise? 

What do you think would help you / your colleagues / 

environment change practice in regards to use of CXR? 
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Draft prompt questions to explore factors influencing use of salbutamol: 

• When managing an infant with bronchiolitis, are there situations where you would use 

salbutamol? Describe these. 

• Do you see your colleagues prescribing salbutamol? If so, why do you think they are 

doing this? e.g. Trialling effect, family history of atopy / wheeze. Pressure / influence 

from seniors / colleagues / caregivers. 

TDF Domains Prompt Questions 

Knowledge What would make you give salbutamol? 

Do you think giving / not giving salbutamol is compatible or in 

conflict with current evidence? 

Skills Know how to assess bronchiolitis and risk factors? 

What skills / experience is needed? 

Social professional role and identity Do you think ordering / giving / questioning use of salbutamol is  

part of your role?   

What happens if you question why salbutamol is prescribed? 

Who can you discuss this with in your area? 

Is there any time that you feel pressured to give salbutamol? 

Beliefs about capabilities Challenges in assessing bronchiolitis versus other resp illnesses 

and management / intervention that may be required? 

Do you think your colleagues have difficulties in determining 

the need for salbutamol? 

Challenges in negotiating with families / colleagues who may 

want to try salbutamol?  How do you manage this? 

Optimism Do you feel that giving / trialling salbutamol improves outcomes 

/ reduces length of stay or alters your decision-making 

processes? 

Beliefs about consequences Benefits / disadvantages of using salbutamol. 

Consequences of doing or not doing? 

What is said / not said by colleagues if you give salbutamol? 

Any concern re medico-legal issues? 

Reinforcements Incentives  / disincentives to give / trial salbutamol? 

Intentions Do you consciously think about whether or not to give 

salbutamol? 

 

Goals Why do you think salbutamol is give so often? 

Feel you have to give or shouldn’t give? 

Challenge to discharge without a treatment. 

Memory, attention and decision processes Is this something you do routinely? 

Environmental context and resources Do resources influence whether you trial salbutamol? 

Are there any reminder systems around when to give or not give 

salbutamol? 

Stressful nature of ED and pressure of sending infants home? 

4 or 6 hour ED target?  Availability of inpatient beds? 

Social influences Do you seek opinion of colleagues before giving salbutamol?  

Views of colleagues?   
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TDF Domains Prompt Questions 

Can you observe others eg have role models? 

Are there any social influences that affect whether you give 

salbutamol (prompts, peers, families)? 

Emotion  Are there times when it is difficult to know whether to trial 

salbutamol? 

Pressure from staff / families to give or not give?  How does that 

make you feel? 

Behavioural regulation Are there any guidelines to guide your practise? 

What do you think would help you / your colleagues / 

environment change practice in regards to use of salbutamol? 

 

Draft prompt questions to explore factors influencing use of glucocorticoids: 

• When managing an infant with bronchiolitis, are there situations where you would 

prescribe glucocorticoids? Describe these. 

• Do you see your colleagues prescribing glucocorticoids? If so, why do you think they 

are doing this? e.g. believe they are effective, family / past history of atopy / wheeze. 

Pressure / influence from seniors / colleagues / caregivers. 

TDF Domains Prompt Questions 

Knowledge Do you think giving / not giving glucocorticoids is compatible 

or in conflict with current evidence? 

What would make you prescribe glucocorticoids? 

Skills Confident in assessing bronchiolitis and risk factors? 

Do you think your colleagues have the skills/experience to 

determine the need for glucocorticoids? 

What skills / experience is needed? 

Social professional role and identity Do you think ordering / giving / questioning use of 

glucocorticoids is  part of your role?   

What happens if you question why it has been prescribed? 

Who can you discuss this with in your area? 

Is there any time that you feel pressured to give glucocorticoids? 

Describe. What would have helped? 

Beliefs about capabilities Challenges in assessing bronchiolitis versus other respiratory 

illnesses and management / intervention that may be required? 

e.g. asthma 

Challenges in negotiating with families / colleagues who may 

advocate using glucocorticoids?  How do you manage this? 

Any concern re medico-legal issues? 

Optimism Do you feel that giving glucocorticoids improves outcomes / 

reduces length of stay or alters your decision-making processes? 

Beliefs about consequences Benefits / disadvantages of using glucocorticoids. 

Consequences of doing or not doing? 

What is said / not said by colleagues if you give them? 

Any concern re medico-legal issues? 

Reinforcements Incentives / disincentives to give glucocorticoids? 
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TDF Domains Prompt Questions 

Intentions Do you consciously think about whether or not to give 

glucocorticoids? 

Goals Why do you think glucocorticoids are given so often? 

Feel you have to give or shouldn’t give? 

Challenge to discharge without treatment. 

Memory, attention and decision processes Is this something you do routinely? 

Environmental context and resources Do resources influence whether you give glucocorticoids? 

Are there any reminder systems around when to give or not 

give? 

Stressful nature of ED and pressure to send infants home? 

4 or 6 hour ED target? Availability of inpatient beds? 

Social influences Do you seek opinion of colleagues before giving 

glucocorticoids? Who? 

What are the views of your colleagues?   

Can you observe others e.g. have role models? 

What happens if they have been prescribed in the community? 

Do you stop the course? 

Are there any social influences that affect whether you give 

glucocorticoids (prompts, peers, families)? 

Emotion  Are there times when it is difficult to know whether to give 

glucocorticoids? 

Pressure from staff / families to give or not give?  How does that 

make you feel? 

Behavioural regulation Are there any guidelines to guide your practise? 

What do you think would help you / your colleagues / 

environment change practice in regards to use of 

glucocorticoids? 

 

Draft prompt questions to explore factors influencing use of adrenaline: 

• When managing an infant with bronchiolitis, are there situations where you would 

prescribe adrenaline? Describe these. 

• Do you see your colleagues prescribing adrenaline?  If so, why do you think they are 

doing this? e.g. Believe they are effective, family / past history of severe bronchiolitis.  

Pressure / influence from seniors / colleagues / caregivers. 

TDF Domains Prompt Questions 

Knowledge What would make you prescribe adrenaline? 

Do you think giving / not giving adrenaline is compatible or in 

conflict with current evidence? 

Skills Do you think your colleagues know how to assess bronchiolitis 

and risk factors? 

Do you think your colleagues have the skills/experience to 

determine the need for adrenaline? 

Social professional role and identity Do you think ordering / giving / questioning use of adrenaline is  

part of your role?   

What happens if you question why it has been prescribed? 

Who can you discuss this with in your area? 
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TDF Domains Prompt Questions 

Is there any time that you feel pressured to give adrenaline?  

Describe.  What would have helped? 

Beliefs about capabilities Challenges in assessing bronchiolitis versus other respiratory 

illnesses and management / intervention that may be required? 

e.g. croup 

Challenges in negotiating with families / colleagues who may 

advocate use of adrenaline? How do you manage this? 

Optimism Do you feel that giving adrenaline improves outcomes / reduces 

length of stay or alters your decision-making processes? 

Beliefs about consequences Benefits / disadvantages of using adrenaline. 

Consequences of doing or not doing? 

What is said / not said by colleagues if you give adrenaline? 

Any concern re medico-legal issues? 

Reinforcements Incentives / disincentives to give adrenaline? 

Intentions Do you consciously think about whether or not to give 

adrenaline? 

Goals Why do you think adrenaline is given ? 

Feel you have to give or shouldn’t give? 

Challenge to discharge without having given a treatment. 

Do you feel pressured to have tried everything before admitting? 

Memory, attention and decision processes Is this something you do routinely? 

Environmental context and resources Do resources influence whether you give adrenaline? e.g. Need 

monitored bed space, longer time in ED or admission 

Are there any reminder systems around when to give or not 

give? 

Stressful nature of ED and pressure to send infants home? 

4 or 6 hour ED target?  Availability of inpatient beds? 

Social influences Do you seek opinion of colleagues before giving adrenaline? 

Who? 

What are the views of your colleagues?   

Can you observe others eg have role models? 

Are there any social influences that affect whether you give 

adrenaline (prompts, peers, families)? 

Emotion  Are there times when it is difficult to know whether to give 

adrenaline? 

Pressure from staff / families to give or not give?  How does that 

make you feel? 

Behavioural regulation Are there any guidelines to guide your practise? 

What do you think would help you / your colleagues / 

environment change practice in regards to use of adrenaline? 

 

 

Draft prompt questions to explore factors influencing use of antibiotics: 

• When managing an infant with bronchiolitis, are there situations where you would 

prescribe antibiotics? Describe these. 

• What would you do if an infant was already on antibiotics? 
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• Do you see your colleagues prescribing antibiotics? If so, why do you think they are 

doing this? e.g. Believe they are effective, past history of severe bronchiolitis. Pressure 

/ influence from seniors / colleagues / caregivers. Infant already on them and not 

wanting to stop part way through course. 

 

TDF Domains Prompt Questions 

Knowledge What would make you prescribe antibiotics? 

What factors influence colleagues prescribing antibiotics? 

Do you think giving / not giving antibiotics is compatible or in 

conflict with current evidence? 

Skills Know how to assess bronchiolitis and risk factors? 

What skills / experience is needed to distinguish bronchiolitis 

from a bacterial LRTI?   

Social professional role and identity Do you think ordering / giving / questioning use of antibiotics is  

part of your role?   

What happens if you question why it has been prescribed? 

Who can you discuss this with in your area? 

Is there any time that you feel pressured to give antibiotics? 

Describe. What would have helped? 

Beliefs about capabilities Challenges in assessing bronchiolitis versus other respiratory 

illnesses and management / intervention that may be required? 

e.g. Pneumonia. 

Challenges in negotiating with families / colleagues who may 

want antibiotics? How do you manage this? 

Optimism Do you feel that giving antibiotics improves outcomes / reduces 

length of stay or alters your decision-making processes? 

Beliefs about consequences Benefits / disadvantages of using antibiotics. 

Consequences of doing or not doing? 

Any concern re medico-legal issues? 

What is said / not said by colleagues if you give antibiotics? 

Reinforcements Incentives / disincentives to give antibiotics? 

Intentions Do you consciously think about whether or not to give 

antibiotics? 

Goals Why do you think antibiotics are given ? 

Feel you have to give or shouldn’t give? 

Challenge to discharge without them? 

Would it ever impact on whether a child was admitted or not? 

Memory, attention and decision processes Is this something you do routinely? 

Environmental context and resources Do resources influence whether you give antibiotics? e.g. 

Family’s ability to get them / give them. 

Are there any reminder systems around when to give or not 

give? 

Stressful nature of ED and pressure to send infants home? 

Attempt to reduce re-presentation? 
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TDF Domains Prompt Questions 

Social influences Do you seek opinion of colleagues before giving antibiotics? 

Who? 

What are the views of your colleagues?   

Can you observe others e.g. have role models? 

Are there any social influences that affect whether you give 

antibiotics (prompts, peers, families)? 

Emotion  Are there times when it is difficult to know whether to give 

antibiotics?  Is there someone you can discuss this with? 

Pressure from staff / families to give or not give?  How does that 

make you feel? 

Behavioural regulation Are there any guidelines to guide your practise? 

What do you think would help you / your colleagues / 

environment change practice in regards to use of antibiotics? 

 

Realising changes in the ED / inpatient setting (ask at all interviews): 

 

How do practice changes generally get implemented?  

What do you see as the perceived barriers to changing practice? 

 

Are clinical guidelines routinely implemented or used in your department?  How is this done?  

How do you keep up to date? 

Prompts: quality plan / group, change agent/champion? Clinical leadership? How are ‘topics’ 

prioritized? Do staff members generally get involved in how to change practices? Do you feel 

free to suggest ideas? 

 

What do you think is the best way to implement changes?  

Prompts: e.g. Education sessions? Reminder systems? Champion/opinion leaders? Audit and 

feedback? Posters? Other? 

If there was one thing you could change in your hospital to improve the management of 

bronchiolitis, what would you change? 

Other 

Is there anything else about the management of infants with bronchiolitis that you would like 

to mention that has not already been covered? 

 

THANK YOU VERY MUCH FOR YOUR TIME  
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Interview schedule for ED / General Paediatric Clinical Director (or delegate) 

Introduction 

As outlined in the explanatory statement, this study aims to identify and explore the barriers 

and facilitators that influence management of infants with bronchiolitis. For the purpose of this 

interview, I am interested in infants <1 year of age with a diagnosis of bronchiolitis. 

 

You do not have to answer every question and can cease the interview at any time. If you 

need to attend to an urgent matter, we can stop the interview and recommence it later. 

You have signed a consent form previously.  Can you confirm that you are still happy to 

proceed with the interview? 

 

In addition to talking to clinical staff regarding the management of infants with bronchiolitis, 

we are also very interested to learn about the complex contextual and organisational 

environment of the ED/inpatient areas that may influence management. 

  

Before I start do you have any questions you would like to ask me? 

First, I would like to get an idea about the human resources that are available for the 

management of infants with bronchiolitis in your area? e.g Which professions would be 

involved, and what would be the number of staff for each profession and the number full-time 

equivalent for each of them? 

 

What do you think about the availability of resources for managing patients with bronchiolitis 

in this ED / inpatient area? e.g. availability of team members during out of hours?  

What type(s) of medical record system is in use? Paper based / electronic?  

Use of reminders/prompts/pathways in system?  

 

Can you tell me about the work environment in the ED / inpatient area in relation to quality 

improvement / change management? [organisational culture] 

What would you tell new staff about how ‘things are’ in the ED / inpatient area?  

What are the unwritten rules that relate to changing practice in the ED / inpatient area? 

 

How do changes generally get implemented?  

Prompts: change agent/champion? Clinical leadership? How are ‘topics’ prioritized? 
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Has your department been involved in quality improvement projects in the past, either 

internally or externally initiated? 

Can you briefly describe some examples? 

What turned out to be the key lessons from these experiences? 

 

What do you see as the perceived barriers to changing practice? 

What do you see as the perceived enablers to changing practice? 

 

Can you tell me about the use of guidelines / protocols / organizational policies in general and 

for the management of bronchiolitis in your area? 

What do you think about the use of these tools in the ED / inpatient setting? 

What, if any, protocols and/or guidelines are in use? How are they accessed by staff?  

Are you aware of any guidelines / protocols used for the management of infants with 

bronchiolitis? If so, are they externally / internally developed? 

Who decides upon the exact work processes in the ED / inpatient area? Would staff generally 

be involved? 

Who decides upon what tools or methods to use for, say, management of bronchiolitis?  

 

What about the communication between ED / inpatient staff? What channels are used, and do 

you think these work well? 

Prompts: medical record, face-to-face, phone, pager (disruptive nature)? 

 

What processes (if any) are in place for feedback?  

Prompts: feedback on routinely collected data? (Near)-mistakes? 

Individual/team/departmental level? 

 

Often, a strong incentive for making changes is when things go (almost) wrong. What systems, 

if any, are in place to learn from mistakes? 

Prompts: (blame-free) reporting systems? Discussion of events with people from other ward / 

organization? Would underlying systems / work processes be questioned / redesigned if 

needed? [‘double loop’ versus ‘single loop’ learning] 

 

Are there organizational or legal regulations that influence how things are done in the ED / 

inpatient area in general? And for the management of bronchiolitis specifically? 
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Prompts: e.g. ‘4/6 hour rule’’→ how is that translated into the work processes / does it 

influence work processes and –if so- how? Any medico-legal issues? 

 

What would be the incentives for you / your department to participate in a knowledge 

translation / quality improvement project on the management of bronchiolitis / in general? 

 

Any other matters that you think may be relevant to influence / limit / stimulate evidence-based 

care? 

 

NB: If the interviewee has clinical responsibility of infants with bronchiolitis, questions from 

previous schedule around management of infants with bronchiolitis will also be asked. Is there 

an aspect of the patient pathway we should pay more attention to in future interviews? 

 

If there was one thing you could change in your hospital to improve the management of 

bronchiolitis in ED/inpatient area what would you change? 

 

Any other matters that may be relevant in managing patients with bronchiolitis that has not 

been mentioned yet? 

 

THANK YOU VERY MUCH FOR YOUR TIME 
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Appendix C. Standards for Reporting Qualitative Research (SRQR) checklist 

Title and abstract        Page No(s) 

Title 85 

Abstract 86-87 

 

Introduction 

Problem formulation 87-88 

Purpose or research question 88 

 

Methods 

Qualitative approach and research paradigm 89 

Researcher characteristics and reflexivity 90 

Context 90 

Sampling strategy 90-91 

Ethical issues pertaining to human subjects 92, 116 

Data collection methods 90-91 

Data collection instruments and technologies 90-91 

Units of study 92-93 

Data processing 90-91 

Data analysis 91 

Techniques to enhance trustworthiness 91 

 

Results 

Synthesis and interpretation 92-112 

Links to empirical data 96-105 

 

Discussion 

Integration with prior work, implications, transferability, and contribution(s) to the 

field 

113, 115-116 

Limitations 115-116 

 

Other 

Conflicts of interest 116 

Funding 116-117 
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 GOVERNANCE AUTHORISATION 

1 August 2016 

A/Professor Ed Oakley Emergency Research 

The Royal Children’s Hospital  

Dear A/Professor Oakley  

Project Title: Knowledge Translation in Australasian Paediatric Acute Care 

Settings: a multi- centred, cluster, randomised controlled trial comparing a 
tailored, theory informed Knowledge Translation intervention versus passive 

dissemination of a bronchiolitis guideline.  

HREC Reference Number: HREC/16/RCHM/84 
SSA Reference Number: SSA/16/RCHM/96 

RCH HREC Reference Number: 36184A 

I am pleased to advise that the above project has received governance authorisation at 

the Melbourne Children’s Campus (incorporating The Royal Children’s Hospital, Murdoch 

Childrens Research Institute and the University of Melbourne Department of Paediatrics).  

Governance Authorisation Date: 1 August 2016* 

Please note that governance authorisation is ongoing, subject to the submission of an 

annual report on the anniversary of approval.  

Authorised Documents: In addition to the documents listed on the HREC approval 

letter, the following documents have been authorised for use at the Melbourne Children’s 

Campus.  

Please note there are no additional documents for approval.  

Conditions of Governance Authorisation  

As Principal Investigator, you are required to:  

1. Comply with the Investigator’s responsibilities as outlined in the Note for Guidance on 

Good Clinical Practice (CPMP/ICH/135/95).  

2. Submit a copy of this letter to the person responsible for radiation safety at this site. 

This condition only applies if the project involves exposure to ionising radiation that 
exceeds dose constraints, and the Medical Physicist’s report has advised that the project 

needs to be added to the site’s Licence for Research Involving Human Volunteers issued 
by the Department of Health Radiation Safety Section (for more information, visit 

http://www.health.vic.gov.au/radiation/). Note: If the Medical Physicist’s report has 

advised that the project needs to be added to the site’s licence, the project cannot 
commence at site until you have confirmed that the project has been added to the site’s 

licence.  

3. Notify the RGO of: 
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• The actual start date of the project.  

• Any amendments to the project after these have been approved by the reviewing 
HREC.  

• Any adverse events involving patients at this site, in accordance with the NHMRC 
Position Statement: Monitoring and reporting of safety for clinical trials involving 

therapeutic products May 2009.  

• Any changes to the indemnity, insurance arrangements or Clinical Trial Research 
Agreement for this project. This includes changes to the project budget or other 

changes which may have financial or other resource implications at this site. 

• Your inability to continue as Principal Investigator or any other change in research 
personnel involved in this project.  

• Failure to commence the study within 12 months of the Reviewing HREC approval 
date or if a decision is taken to end the study at this site.  

• Any other unforeseen events.  

• Any other matters which may impact the conduct of the project at this site.  

4. Ensure that HREC approval remains current for the entire duration of the project. 

Investigators undertaking projects without current Reviewing HREC approval risk 

their indemnity, funding and publication rights.  
5. Submit an annual progress report every 12months for the duration of the project. 

This report is due on the anniversary of HREC approval. Continued Governance 
Authorisation is contingent on receipt of an annual report by the RGO. In 

addition, a comprehensive final report should be submitted to the RGO upon 

completion of the project.  

You must also abide by the following requirements:  

6. Where applicable, ensure that the CTN has been electronically lodged to the TGA 
by the sponsor.  

7. For clinical trials where [Institution] is the Sponsor, you are required to [contact 

the [Insert RGO/Office for Research details] to organise submission of the 
electronic Clinical Trial. Notification (e-CTN) to the TGA. This must be completed 

before commencement of your project.  

8. It is the Principal Investigator’s responsibility to ensure that copies of the 
complete submitted e-CTN and TGA issued acknowledgement are included in the 

study Site File for the project at this site.  
9. Ensure that the Clinical Trial Research Agreement (CTRA) and Indemnities (or 

other research agreements as applicable) are fully executed, i.e. signed by all 

parties; and an original version (or copy) placed in the study file.  

The RGO may conduct an audit of the project at any time. If you have any matters that 

arise regarding conduct of the research at this site, please ensure you contact the 
Research Governance Manager on 03 9345 5044. I wish you and your colleagues every 

success in your research.  

Yours sincerely  

Emma Land  

Research Ethics and Governance Officer Research Ethics and Governance 

The Royal Children’s Hospital Melbourne Phone : (03) 9345 5044  
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Appendix E. Table: Barriers and enablers identified for bronchiolitis target behaviours 

by Theoretical Domains Framework 

Target behaviour: CXR 

TDF Domains  Barriers and enablers 

Beliefs about 

consequences 

 

Aware of risks of radiation exposure but believing that only a small amount of 

radiation is involved.                         

Doctors concern that the level of respiratory distress or deterioration may be that 

they are missing an alternative and treatable diagnosis. 

Believing that performing CXR will confirm the diagnosis.  

Knowledge Lack of knowledge and experience in caring for infants with bronchiolitis. 

Social influences Doctors sensing parental pressure that a CXR will be performed. 

Doctors getting pressure from other clinicians. 

Environmental context 

and resources 

 

Reduced senior medical support after hours. 

Time pressures in ED to make decisions. 

Regional hospitals: 

Having less paediatric trained/experienced staff and higher numbers of overseas 

trained doctors who may practice differently. 

Significant distance and time to tertiary care. 

The requirement of a CXR prior to retrieval or transporting to tertiary care. 

Skills Lack of confidence and competence in diagnosing bronchiolitis. 

 
Target behaviour: salbutamol  

TDF domains Barriers and enablers 

Beliefs about 

consequences 

 

Belief that some infants will get benefit from salbutamol and may improve enough 

to be able to be discharged, with others saying that there is no benefit in trialling 

salbutamol. 

Belief that trialling salbutamol will do no harm. 

Nurses and doctors indicating that a new guideline would be beneficial in changing 

beliefs, with some senior doctors suggesting that their practice wouldn’t change 

with new guideline. 

Knowledge  Senior and junior clinicians’ lack of knowledge in regard to current evidence. 

Social professional 

roles 

Nurses supporting junior doctors in the management of infants with bronchiolitis. 

Nurses assessment findings not being regarded when salbutamol use being 

questioned. 

Social influences Sense of parental and clinician pressure to trial salbutamol. 

 
Target behaviour: antibiotics  

TDF domains Barriers and enablers 

Beliefs about 

consequences 

 

General belief that there is no benefit in prescribing antibiotics. 

Mixed opinions on risks of over prescribing. 

Confidence in advising antibiotics to be stopped. 

Belief that antibiotics may be considered more in deprived populations due to high 

bronchiectasis population. 

Knowledge Lack of knowledge and experience in caring for infants with bronchiolitis. 

Social influences Doctors sensing parental pressure to prescribe antibiotics. 

 
Target behaviour: glucocorticoids 

TDF domains Barriers and enablers 

Beliefs about 

consequences 

 

Clinician concern at potential harmful effects of glucocorticoids. 

Confidence in advising glucocorticoids to be stopped. 

Knowledge Clinicians’ lack of knowledge in regard to current evidence. 

Social influences Doctors sensing parental pressure to prescribe glucocorticoids. 

Beliefs about 

capabilities 

Importance of maintaining good relationships with primary care providers. 
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Target behaviour: adrenaline 

TDF domains Barriers and enablers 

 Nil identified as rarely used unless in peri-arrest situation. 

 
Target behaviour: Overall bronchiolitis management 

TDF Barriers and enablers 

Knowledge Lack of knowledge and experience in caring for infants with bronchiolitis. 

Environmental context 

 

Lack of paediatric skilled / competent nursing staff in mixed EDs.  

Mixed EDs being more adult focused. 

Time pressures in ED to make decisions leading to interventions. 

Regional hospitals access issues: 

Distance from hospital for families to access to care. 

Significant distance and time to tertiary care. 

Having less paediatric trained/experienced staff and higher numbers of overseas 

trained doctors who may practice differently. 

Challenges of staffing skill mix in mixed adult/paediatric EDs. 

Staffing: 

Lack of senior cover after hours. 

Challenges with turnover of staff in all areas and keeping up with training. 

Importance of positive relationships between ED and inpatient paediatric units. 

Social professional 

role and identity 

 

Variability amongst senior medical staff around management of bronchiolitis. 

Nurses being confident to support less experienced doctors or question bronchiolitis 

management. 

Junior doctors lacking confidence in contacting seniors for advice. 

Importance of medical and nursing teamwork when managing bronchiolitis. 

Skills  Lack of confidence due to less experience of managing bronchiolitis. 

Nursing involvement key as predominantly nursing led diagnosis. 

Challenging to talk with families about supportive bronchiolitis care. 

Beliefs about 

consequences 

Doctors concern that the level of respiratory distress or deterioration may be that 

they are missing an alternative and treatable diagnosis. 

Wanting to prevent deterioration by doing something. 

Nurses and doctors indicating that a new guideline would be beneficial in changing 

beliefs and improving overall management. 

Beliefs about 

capabilities 

Wanting to be able to do something that will improve the condition or speed up 

recovery. 
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Appendix F. Table: Five key clinical recommendations from the American Academy of 

Pediatrics and Australasian bronchiolitis guidelines 

Clinical 

intervention 

AAP bronchiolitis guideline (US), 20147 

 

Australasian  

bronchiolitis guideline, 20166 

 Quality of evidencea 

 

Recommendation Quality of evidenceb Recommendation 

Albuterol Strong Do not administer to 

infants and children 

 

Strong Do not administer 

Antibiotics Strong Do not administer 

(unless concomitant 

bacterial infection, or 

strong suspicion) 

 

Conditional Do not administer 

Glucocorticoids Strong Do not administer to 

infants 

 

Strong Do not administer 

 

Epinephrine Strong Do not use in infants 

and children 

 

Strong Do not administer 

 

Chest radiograph Moderate Should not be 

obtained routinely 

 

Conditional Is not routinely 

indicated 

 

AAP - American Academy of Pediatrics 

US – United States 

aThe AAP policy statement “Classifying Recommendations for Clinical Practice” was followed in designating 

levels of recommendation. 

bGrading of Recommendations Assessment, Development and Evaluation methodology and National Health and 

Medical Research Council strength of recommendations classification systems were used to review literature. 
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Appendix G. Bronchiolitis knowledge translation cluster randomised controlled trial 

study protocol 
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Appendix H. Figure: Process used for development of targeted interventions  

 
aEight members including clinicians (senior nurses and doctors from emergency department and paediatric inpatient units 

from Australasia with direct responsibility for the management of infants with bronchiolitis) and an implementation scientist. 
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Appendix I. Bronchiolitis intervention detail based on Template for Intervention 

Description and Replication (TIDieR) 

1. Name 

   Bronchiolitis interventions. 

 

2. Why 

To improve the evidence-based management of infants with bronchiolitis by reducing the unnecessary use of 

CXR, salbutamol, glucocorticoids, antibiotics and adrenaline. 

 

3. What  

Educational intervention material 

• Australasian Bronchiolitis Guideline in electronic and hard copy format (in full and bedside clinical 

versions). Rationale: Improve knowledge; change beliefs; improve confidence.  

• PowerPoint presentation covering: 

o Overview of bronchiolitis. 

o The Australasian Bronchiolitis Guideline and key supporting evidence.  

o Data demonstrating international and local variation in bronchiolitis management. 

o Each of the five evidence-based recommendations from the Australasian Bronchiolitis Guideline 

with key messages to be delivered to clinicians (presentation utilised behaviour change 

techniques most likely to effect change, having been identified from qualitative clinician 

interviews analysed using the TDF. 

o Supplementary PowerPoint slides providing additional evidence supporting guideline 

recommendations. 

Rationale: Improve knowledge; increase skills; change beliefs; feedback on performance; address 

barriers and enablers to evidence-based management; reinforce importance of evidence-based 

management and consequences of not following recommendations; positive reinforcement. 

 

Additional educational materials 

• Clinician training video:  

o Role modelling how to discuss bronchiolitis and its management with family.                              

Rationale: Demonstrate/role model clinician behaviour; increase skill; provide motivation.       

• Evidence fact sheets: 

o Providing detailed evidence supporting no use of CXR, salbutamol and antibiotics.                                          

Rationale: Improve knowledge; change beliefs. 

• Promotional materials: 

o Poster promoting the Australasian Bronchiolitis Guideline and five key guideline 

recommendations. 

o Poster presenting data illustrating variation in evidence-based management of infants with 

bronchiolitis. 

Rationale: Reminder/prompt of recommended management; feedback on performance; provide 

motivation.   

• Parent/caregiver bronchiolitis information sheet: 

o Providing information on bronchiolitis, expected illness trajectory, supportive care and guidance 

for when to seek medical review.                                                                                                                                        

Rationale: Improve knowledge; increase skill and confidence; provide encouragement and support. 

 

4. What (procedure) 

• Clinician leads: 

o Four clinical leads, one nursing and one medical lead from each of the emergency ED and 

paediatric inpatient teams for the duration of implementation period. 

o Key tasks included: 

▪ Attend train-the-trainer one day workshop. 

▪ Lead delivery of educational intervention and additional educational materials to 

clinicians. 

▪ Oversee completion of monthly audit and feedback. 

▪ Co-ordinate interventions over implementation period.                                   

Rationale: Provide consistent credible, influential and trustworthy leadership; increase knowledge and 

skills through education, influence and persuasion; clinical leads ensured interdisciplinary and 

interdepartmental coverage. 
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• Stakeholder meeting: 

o Aimed to gain site buy-in at an organisational, senior leadership and senior clinician level. 

o Study team met with four clinical leads, and key medical and nursing stakeholders at each site 

at the beginning of the study to discuss: 

▪ The Australasian Bronchiolitis Guideline 

▪ Data demonstrating international and local variation in bronchiolitis management. 

▪ Review and discussed the site’s audit of compliance with five key bronchiolitis 

recommendations. 

▪ Discuss any anticipated local barriers to the interventions.  

Rationale: Create site buy-in; provide feedback on current management; knowledge of own practice 

variation is likely to drive change; increase knowledge of intervention process; identify and address 

any potential barriers. 

 

• Train-the-trainer workshop: 

o One day workshop for all four clinical leads (one nursing and one medical lead from each of 

the ED and paediatric inpatient team). 

o Workshop content included: 

▪ The Australasian Bronchiolitis Guideline and key supporting evidence. 

▪ Implementation science and implementation research. 

▪ Findings from qualitative study identifying factors influencing bronchiolitis 

management. 

▪ Rationale for interventions (detailed stepped process using TDF, mapping to 

behaviour change techniques, and informed by systematic reviews of intervention 

components). 

▪ Role modelling of how interventions were to be delivered. 

▪ Discussing the responsibilities and importance of clinical lead. 

▪ Planning time for clinical leads from ED and paediatric inpatient area to work 

together (encouraging interdisciplinary and interdepartmental communication and 

relationships). 

Rationale: Improve knowledge; change beliefs; optimise professional interdisciplinary and 

interdepartmental relationships; motivate clinical leads as drivers of change. 

  

• Audit and feedback: 

o Sites completed seven monthly audit cycles of 20 infants who presented during the previous 

month (the first 10 discharged from ED; the first 10 discharged from paediatric inpatient 

ward) for each month of the implementation period. 

o Each site received a monthly audit report providing tables and graphs detailing: 

▪ Their site’s compliance in the management of infants with bronchiolitis for: 

1. Number of presentations which complied with all five guideline 

recommendations. 

2. Number of presentations which complied with each of the five individual 

guideline recommendations. 

3. Comparison of site’s current and previous month’s audit, and baseline audit 

(from stakeholder meeting) for 1 and 2. 

4. Their site benchmarked against the top performing site for 1, 2 and 3. 

o Audit reports disseminated by clinical leads in ED and paediatric inpatients to their staff in 

verbal and written format. 

o Clinical leads encouraged to use audits to action plan and set targets for improvement. 

Rationale: Provide real-time feedback on targeted behaviours; motivate by benchmarking; promote 

goal/target specific action planning to optimise ongoing improvement; increase knowledge; change 

beliefs. 

 

5. Who provided 

• Train-the-trainer workshop facilitated and delivered by research team members (included senior nurses, 

doctors and implementation researcher) and clinical opinion leaders (experts in bronchiolitis 

management). 

• Interventions delivered at sites by four clinical leads (medical and nursing, from ED and paediatric 

inpatient team) who had undergone training at the train-the-trainer workshop, or delivery overseen by 

clinical leads as appropriate. 

• Clinical leads were selected by ED and paediatric inpatient areas – ‘ideal characteristics’ of a clinical 

lead were discussed with sites. 
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6. How 

• Australasian Bronchiolitis Guideline in electronic and hard copy format (in full and bedside clinical 

versions) provided to ED and paediatric inpatient team to utilise and disseminate within their teams. 

• PowerPoint presentation delivered face-to-face to all nursing and medical staff within ED and 

paediatric inpatient teams. 

• Clinician video shown to nursing and medical staff within ED and paediatric inpatient teams. 

• Promotional materials displayed in ED and paediatric inpatient wards to prompt memory of the 

guideline recommendations and highlight variation in bronchiolitis management. 

• Audit results and feedback provided to nursing and medical staff within ED and paediatric inpatient 

teams in verbal and written form: one-one-one, in small or larger group meetings, via email, in 

departmental bulletins or quality updates. Action planning and target setting for improvement 

encouraged. 

• Parent/caregiver bronchiolitis information sheet available for sites to use in ED and paediatric inpatient 

wards. 

 

7. Where 

• All interventions delivered and utilised in ED and paediatric inpatient wards. 

• PowerPoint presentation delivered face-to-face to all nursing and medical staff within ED and 

paediatric inpatient teams during nursing and medical meetings, educational sessions, grand rounds, 

departmental daily huddles. 

 

8. When and how much 

• Implementation period was from April to November 2017 and included: 

o PowerPoint presentation (10-30 minutes duration) – clinical leads aimed to educate 80% of 

nursing and medical staff within their ED and paediatric inpatient teams in the first month, 

then ongoing education to ensure all nursing and medical staff educated over the duration of 

the implementation period. 

o Additional educational materials utilised in ED and paediatric inpatient wards over the 

duration of the implementation period. 

o Audit and feedback – seven monthly audit reports completed with results disseminated by 

clinical leads to nursing and medical staff within ED and paediatric inpatient teams. 

 

9. Modifying 

• Educational intervention presentations were streamlined to meet local site scheduling constraints. 

• Slight variation in materials was allowed, ensuring that five guideline recommendations and their key 

messages remained and were reinforced. 

• Sites contextualised promotional material for their ED and paediatric inpatient departments. 

• Parent/caregiver bronchiolitis information sheet could have site logo and contact details added. 

 

10.         Modification 

• No modifications were made by the research team during the implementation period. 

 

 

11.         How well (planned) 

• Clinical leads from ED and paediatric inpatient teams maintained a log during the implementation 

period detailing: 

o Educational sessions completed, number and type of clinicians, which department, duration 

and materials utilised. 

o Audit and feedback dissemination – frequency, mode of dissemination, number and type of 

clinicians. 

o Promotional materials used and duration of use. 

 

12.         How well (actual) 

• All sites had clinical leads attend the train-the-trainer workshop and for the duration of the 

implementation period. 

• All sites delivered the interventions as per study protocol. 

• 5/13 sites educated 80% of nursing and medical staff in the first month; all sites continued education 

over the duration of the implementation period. 

• All sites completed all seven audits and disseminated to nursing and medical staff. 
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Appendix J. Table: International Classification of Diseases codes used for identifying 

patients for data collection 

ICD code Description 

ICD-10  

J21 

 

Acute bronchiolitis 

J21.0 

 

Acute bronchiolitis due to respiratory syncytial virus 

J21.1 

 

Acute bronchiolitis due to human metapneumovirus 

J21.8 

 

Acute bronchiolitis due to other specified organisms 

J21.9 Acute bronchiolitis, unspecified 

ICD-9  

466.19 

 

Acute bronchiolitis due to other infectious organisms 

 

ICD - International Classification of Diseases  
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Appendix K. Statistical analysis plan 
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Appendix L. Data sharing agreement 
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Appendix M. Clinical lead questionnaire 

1. Did you attend the train-the-trainer day for the study? 

2. Can you tell us whether you felt the project was successful at your site? 

- i.e. implementing the 5 key recommendations of the bronchiolitis guideline into 

your department? 

3. How useful did you find the 'Australasian bronchiolitis bedside clinical guideline'?  

- Where did you keep it? Was it accessible in hard copy or electronic copy to staff? 

4. How useful did you find the power point training presentation slides provided? 

- Was this used in your department? Which elements worked well? Which elements 

did not work so well? 

5. How useful did you find the 'Discussion with families' video? 

- How did your staff group/s respond to it? How did you find the length? 

6. How useful did you find the three fact sheets? (salbutamol and steroids; chest x-rays 

and antibiotics; parent information sheets) 

- Were these used outside of the training sessions? Were these available to staff in 

your department somewhere? How did parents respond to the parent information? 

7. Did you use the posters (guideline poster; recommendations poster)? 

- Did staff / patients comment on them? Where did you put them? 

8. How useful did you find the audit and feedback process? 

- How were the reports reviewed by staff in your department? Did they appear to 

understand the reports? Were the results discussed? Were individual cases that 

were non-compliant reviewed / discussed? Was there cross departmental (i.e. 

between emergency department and paediatric inpatients) discussion about the 

results? 

9. Were there technical / information technology issues in obtaining the records needed 

for Audit and Feedback? 

- If so, please describe 

10. In your role as a clinical lead in your department, your role was to provide training 

and to lead the study on the floor. 

- What do you think worked well? What didn't work well? What did you find most 

challenging? Were you adequately supported by others at your site? 

11. Did you meet up with the other site clinical leads at your site after the training day? 

- If so, how often did you meet? What was covered during these meetings? Were 

there other people outside the clinical leads group who became involved in study 

activities? / study discussions? E.g. senior leadership staff, data entry staff etc. If 

so, how many / medical or nursing? 

12. Did you have contact with ANY other sites (intervention or control) in the study 

outside of your hospital? 

- If so, was this helpful? What did it entail? 

13. Please feel free to provide other comments regarding your personal or your site's 

involvement in this study. 
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Appendix N. Bronchiolitis clinician surveys 

Knowledge Translation Bronchiolitis Study - Staff Survey (Medical) 

Thank you for agreeing to complete this survey.  

 

The aim of this survey is to explore factors that may influence how you manage infants (less than 1-year-old) with 

uncomplicated bronchiolitis.  

 

Please read each question carefully. We are interested in your opinion, and there are no correct or incorrect 

responses.  

 

When filling out the survey: 

Please use a black biro (not a pencil or fountain or felt tip pen). 

Please answer the questions with checkboxes by placing a cross inside the box like this:  

If you make a mistake, place a diagonal cross through the checkbox like this:  and then proceed to place a cross 

inside the box of your preferred response. 

 

All information that you provide will be confidential. No information that could lead to the identification of any 

individuals will be disclosed in any reports on the project or to any other party. Completed questionnaires will be 

kept in a locked filing cabinet at _______________. 

 

The survey will take approximately 10 minutes to complete. 

 

Please place the completed survey in the envelope provided and return it to your Clinical Lead.  

A returned questionnaire will constitute your informed consent. 

 

Thank you very much for your participation in this project 

 

If you have any questions or would like more information, please contact:  _________________ 

 

Part A 

About your BACKGROUND 

What is your age? 

  <30 years    

  30-39 years  

  40-49 years  

  50 – 59 years   

  >60 years  

Are you Male or Female?    Male   Female 
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What area are you working in currently?    

  Emergency Department  

  General Paediatrics 

  Other – please state___________ 

 

What is your clinical role?  

  House officer 

  Registrar 

  Consultant 

 

How long have been working in this profession? 

  <3 years    

  3-6 years  

  7-10 years  

  >10 years  

 

Do you have a special interest in caring for infants with bronchiolitis? 

     Yes    No 

PART B 

The following questions relate to the factors influencing the management of infants with uncomplicated 

bronchiolitis (aged <1 year). Please respond to each question below by placing a cross in ONE box that 

corresponds with the number from 1 to 7 which best reflects YOUR view. 

I feel confident in diagnosing an infant with bronchiolitis. 

 

I have the skills to manage an infant with bronchiolitis. 

 

I am aware of the content and recommendations of the Australasian Bronchiolitis Guideline. 

 

I feel confident in managing an infant with bronchiolitis without doing a CXR. 
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I believe there is no harm to the infant with bronchiolitis if I decide to do a chest x-ray. 

 

In my organisation, salbutamol is routinely used for infants with bronchiolitis. 

 

I believe there is no clinical benefit in giving salbutamol to infants with bronchiolitis and there is a risk of 

potential harm. 

 

I believe glucocorticoids are not effective in the management of infants with bronchiolitis. 

 

My colleagues regularly give glucocorticoids to infants with bronchiolitis. 

 

For me, giving a course of antibiotics to infants with bronchiolitis will cause no harm. 

 

I feel challenged by the parents/caregivers of infants with bronchiolitis to intervene and do something. 

 

I feel comfortable explaining to the parents/caregivers the expected course of bronchiolitis and its management. 

 

In my organisation I have time to assess and observe infants with bronchiolitis. 
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Part C 

The following questions are in relation to change management in your department and your department as a 

work environment.  Please respond to each question below by placing a cross in ONE box that corresponds 

with the number 1 to 7 which best reflects your views.  

Our department has successfully implemented practice changes in recent years. 

 

Staff in our department have reacted positively to practice changes in the past. 

 

I can bring new ideas into our department. 

 

From my experience, new people to our department are encouraged to question the way things are done. 

 

We have a ‘we are in it together’ attitude. 

 

There are real attempts to share information throughout the team. 

 

People in the team are open to change. 

 

We have the time needed to develop new ideas. 

 

People in the team cooperate in order to help develop and apply new ideas. 

 



 

 323 

Team members question on the basis of what other clinicians are doing. 

 

Team members are committed to sustaining change in practice. 

 

Thank you for taking the time to complete this. 

 

Please return the completed survey to your Clinical Lead 
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Knowledge Translation Bronchiolitis Study - Staff Survey (Nursing) 

 

Thank you for agreeing to complete this survey.  

 

The aim of this survey is to explore factors that may influence how you manage infants (less than 1-year-old) with 

uncomplicated bronchiolitis.  

 

Please read each question carefully. We are interested in your opinion, and there are no correct or incorrect 

responses.  

 

When filling out the survey: 

Please use a black biro (not a pencil or fountain or felt tip pen). 

Please answer the questions with checkboxes by placing a cross inside the box like this:  

If you make a mistake, place a diagonal cross through the checkbox like this:  and then proceed to place a cross 

inside the box of your preferred response. 

 

All information that you provide will be confidential. No information that could lead to the identification of any 

individuals will be disclosed in any reports on the project or to any other party. Completed questionnaires will be 

kept in a locked filing cabinet at ____________. 

 

The survey will take approximately 10 minutes to complete. 

 

Please place the completed survey and return it to your Clinical Lead in the envelope provided.  

A returned questionnaire will constitute your informed consent. 

 

Thank you very much for your participation in this project 

 

If you have any questions or would like more information, please contact:  _________________ 

 

Part A 

About your BACKGROUND 

  What is your age? 

  <30 years    

  30-39 years  

  40-49 years  

  50 – 59 years   

  >60 years 

 

Are you Male or Female?    Male   Female 
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What area are you working in currently? 

  Emergency Department  

  General Paediatrics 

  Other – please state___________ 

 

What is your clinical role?      

  Enrolled nurse 

  Registered nurse 

  Senior nursing (Educator, Charge, Coach) 

  Advanced practice role (Nurse Practitioner, Nurse Specialist) 

 

How long have been working in this profession? 

  <3 years    

  3-6 years  

  7-10 years  

  >10 years  

 

Do you have a special interest in caring for infants with bronchiolitis? 

     Yes  No 

PART B 

The following questions relate to the factors influencing the management of infants with uncomplicated 

bronchiolitis (aged <1 year).   Please respond to each question below by placing a cross in ONE box that 

corresponds with the number from 1 to 7 which best reflects YOUR view. 

 

I have received enough training to feel confident in caring for infants with bronchiolitis. 

 

I am aware of the content of and recommendations of the Australasian Bronchiolitis Guideline. 

 

I believe there is no harm to the infant with bronchiolitis if they have a chest x-ray. 
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I feel it is my role to question my medical colleagues as to why an infant with bronchiolitis is having a  

chest x-ray. 

 

In my organisation, salbutamol is routinely used for infants with bronchiolitis. 

 

I believe the there is no clinical benefit in giving salbutamol to infants with bronchiolitis and there is a risk of 

potential harm 

 

I feel it is my role to question my medical colleagues as to why an infant with bronchiolitis is prescribed 

glucocorticoids. 

 

 

My colleagues regularly give glucocorticoids to infants with bronchiolitis. 

 

 

For me, giving a course of antibiotics to infants with bronchiolitis will cause no harm. 

 

I feel challenged by parents/caregivers of infants with bronchiolitis to intervene and do something. 

 

I feel comfortable explaining to the parents/caregivers the expected course of bronchiolitis and its management 
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In my organisation I have time to assess and observe infants with bronchiolitis. 

 

PART C 

The following questions are in relation to change management in your department and your department as a 

work environment.  Please respond to each question below by placing a cross in ONE box that corresponds 

with the number 1 to 7 which best reflects your views.  

Our department has successfully implemented practice changes in recent years. 

 

Staff in our department have reacted positively to practice changes in the past. 

 

I can bring new ideas into our department. 

 

From my experience, new people to our department are encouraged to question the way things are done. 

 

We have a ‘we are in it together’ attitude. 

 

There are real attempts to share information throughout the team. 

 

People in the team are open to change. 
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We have the time needed to develop new ideas. 

 

People in the team cooperate in order to help develop and apply new ideas. 

 

Team members question on the basis of what other clinicians are doing. 

 

Team members are committed to sustaining change in practice. 

 

 

Thank you for taking the time to complete this. 

 

Please return the completed survey to your Clinical Lead 

 

 

 

 

 

 

  



 

 329 

Appendix O. Bronchiolitis evaluation questions to address domains from Theoretical Domains 

Framework (matched surveys) 

 

Questions in non-italics have results reported using Likert scores 6 and 7 (strongly agree).  

Questions in italics have results reported using Likert scores 1 and 2 (strongly disagree). 
1Both nurses and doctors answered.  
2Nurses only answered. 
3Doctors only answered. 

*Differences are adjusted for country, hospital type with clustered standard errors. 

CI – confidence interval; CXR – chest radiograph. 

Question (TDF domain) Post-intervention survey (matched)* n=509 

 Intervention 

n=261 

n (%) 

Control 

n=248 

n (%) 

Difference 

95% CI 

P value 

TDF domain skills     

I feel comfortable explaining to parents/caregivers the expected course of 

bronchiolitis and its management1(Strongly agree) 228 (87) 203 (81) 
7.2% 

(-0.2 to 14.7%) 
0.055 

I have received enough training to feel confident in caring for infants with 

bronchiolitis2 (Strongly agree) 
125 (85) 107 (69) 

13.9% 

(4.9 to 23%) 
0.003 

I feel confident in diagnosing an infant with bronchiolitis3 
 (Strongly agree) 

103 (93) 85 (88) 
8.7% 

(-4.2 to 21.6%) 
0.184 

I have the skills to manage an infant with bronchiolitis3 (Strongly agree) 
103 (93) 84 (87) 

6.3% 

(-2.4 to 15.1%) 
0.156 

I feel confident in managing an infant with bronchiolitis without doing a 

CXR3 (Strongly agree) 
106 (95) 84 (87) 

9.2% 

(4.4 to 13.5%) 
<0.001 

TDF domain knowledge     

I am aware of the content and recommendations of the Australasian 

Bronchiolitis Guideline1 (Strongly agree) 202 (78) 117 (46) 

31.6% 

(20.2 to 

43.1%) 

<0.001 

TDF domain beliefs about consequences     

For me, giving a course of antibiotics to infants with bronchiolitis will 

cause no harm1 (Strongly disagree) 
206 (79) 180 (72) 

9.2% 

(0.6 to 17.8%) 

 

0.037 

I believe there is no clinical benefit in giving salbutamol to infants with 

bronchiolitis and there is a risk of potential harm1 (Strongly agree) 
134 (52) 81 (33) 

19.1% 

(7.4 to 30.8%) 
<0.001 

I believe glucocorticoids are not effective in the management of infants 

with bronchiolitis1 (Strongly agree) 
105 (93) 75 (77) 

15.8% 

(5.9 to 25.7%) 

0.002 

 

I believe there is no harm to the infant with bronchiolitis if they have a 

CXR1 (Strongly disagree) 
154 (59) 135 (54) 

6.6% 

(-3.4 to 16.6%) 
0.196 

TDF domain social / professional role and identity     

I feel it is my role to question my medical colleagues as to why an infant 

with bronchiolitis is having a CXR2 (Strongly agree) 
105 (71) 85 (55) 

16.1% 

(3.4 to 8.8%) 
0.0123 

I feel it is my role to question my medical colleagues as to why an infant 

with bronchiolitis is prescribed glucocorticoids2 (Strongly agree) 
98 (66) 70 (45) 

16.1% 

(3.4 to 28.8%) 
0.013 

TDF domain social influences     

I feel challenged by parents/caregivers of infants with bronchiolitis to 

intervene and do something1 (Strongly disagree) 
121 (47) 88 (35) 

12.3% 

(5.7 to 18.8%) 
<0.001 

My colleagues regularly give glucocorticoids to infants with bronchiolitis1 

(Strongly disagree) 
213 (82) 178 (71) 

10.3% 

(0.7 to 20%) 
0.036 

In my organisation, salbutamol is routinely used for infants with 

bronchiolitis1 (Strongly disagree) 208 (80) 158 (63) 

17.0% 

(7.6% to 

26.4%) 

<0.001 

TDF domain environmental context and resources     

In my organisation I have time to assess and observe infants with 

bronchiolitis1 (Strongly agree) 184 (70) 176 (70) 
1.1% 

(-7 to 9.2%) 

 

0.790 
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Appendix P. Reply to Letter to Editor, JAMA Pediatrics (L Haskell author) 
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