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ABSTRACT
Introduction  Ahead of the implementation of a COVID-19 
vaccination programme, the interdisciplinary Coronavax 
research team developed a multicomponent mixed 
methods project to support successful roll-out of the 
COVID-19 vaccine in Western Australia. This project 
seeks to analyse community attitudes about COVID-19 
vaccination, vaccine access and information needs. We 
also study how government incorporates research findings 
into the vaccination programme.
Methods and analysis  The Coronavax protocol employs 
an analytical social media study, and a qualitative study 
using in-depth interviews with purposively selected 
community groups. Participant groups currently include 
healthcare workers, aged care workers, first responders, 
adults aged 65+ years, adults aged 30–64 years, young 
adults aged 18–29 years, education workers, parents/
guardians of infants and young children (<5 years), 
parents/guardians of children aged 5–18 years with 
comorbidities and parents/guardians who are hesitant 
about routine childhood vaccines. The project also 
includes two studies that track how Australian state and 
Commonwealth (federal) governments use the study 
findings. These are functional dialogues (translation and 
discussion exercises that are recorded and analysed) and 
evidence mapping of networks within government (which 
track how study findings are used).
Ethics and dissemination  Ethics approval has been 
granted by the Child and Adolescent Health Service 
Human Research Ethics Committee (HREC) and the 
University of Western Australia HREC. Study findings will 
be disseminated by a series of journal articles, reports to 
funders and stakeholders, and invited and peer-reviewed 
presentations.

INTRODUCTION
The global scientific community has raced to 
develop effective and safe COVID-19 vaccines, 
yet vaccine development solves only half of 
the problem in dealing with the threat of the 
disease. Recent modelling suggests both high 
efficacy and coverage rates are essential,1 
and a plan for roll-out is crucial. Experience 

gained from seasonal and pandemic influenza 
vaccination,2–4 as well as routine childhood 
vaccination,5 6 demonstrates that building 
confidence and effective delivery is a science 
in itself. An effective COVID-19 vaccination 
programme will allow societies to resume 
economic, social and cultural function. This 
project assists in fulfilling that goal.

As of 12 May 2021, there were 99 vaccines in 
clinical development as recorded on the WHO 
COVID-19 candidate vaccine landscape data-
base.7 Australia commenced its COVID-19 
vaccination programme on 22 February 
2021 with the Pfizer-BioNTech (Comirnaty) 
COVID-19 vaccine, and commenced adminis-
tration of the AstraZeneca vaccine on 8 March 
2021. Priority groups for vaccination have 
included quarantine and border workers, 
front-line healthcare workers (those in facil-
ities such as intensive care units and emer-
gency departments; laboratory staff handling 
potentially infectious material; ambulance 

Strengths and limitations of this study

►► This multicomponent mixed methods study employs 
substudies to understand community attitudes to-
wards COVID-19 vaccination and explore how gov-
ernments use research findings.

►► It uses qualitative semistructured interviews; an 
appropriate methodology for exploring unexamined 
phenomena.

►► The study engages with social media messag-
ing, including TikTok, Instagram and other popular 
platforms.

►► The novel functional dialogues methodology com-
bines research translation with a social scientific 
exploration of expert and government collaboration 
during a crisis.

►► Findings may not be generalisable, but this model 
is available for granular research in global settings.
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and paramedic services; general practice respiratory 
clinics; and COVID-19 testing facilities), aged care and 
disability care staff (nursing and personal care staff; allied 
health professionals; kitchen, cleaning, laundry, garden 
and office staff), and aged care and disability care resi-
dents.8 The next priority group included all other health-
care workers, household contacts of quarantine and 
border workers, critical and high-risk workers (defence; 
police; fire; emergency services; meat processing), people 
aged ≥70 years, Aboriginal and/or Torres Strait Islander 
people aged ≥50 years and adults with an underlying 
medical condition or significant disability.

Australia’s federal government developed the coun-
try’s COVID-19 vaccination programme,9 shaped by a 
number of health and government bodies. Key among 
them is the country’s national regulator, the Therapeutic 
Goods Administration, which is responsible for assessing 
the safety, quality and efficacy of vaccines, including any 
COVID-19 vaccines. The Australian Technical Advisory 
Group on Immunisation also provides technical input for 
a COVID-19 vaccination programme, tasked with iden-
tifying priority populations for vaccination. The federal 
government and the governments of the states and terri-
tories share responsibility for programme implementa-
tion, through national and local implementation plans.

Australia has experienced relatively little commu-
nity transmission since the pandemic began, especially 
compared with culturally similar contexts like the USA, 
UK and Continental Europe. This is particularly the case 
in Western Australia (WA), which, until early February 
2021, had no community transmission of the virus for 
nearly 10 months,10 and has had very little community 
transmission since.11 The country and its states and terri-
tories have implemented strict border controls, restricting 
visitors and enforcing 2-week quarantines. Australia, and 
WA within it, is therefore a unique place to study the 
public’s views on and acceptance of COVID-19 vaccina-
tion. With relative safety, for instance, comes the possi-
bility that people may delay or avoid vaccination. This 
unique Coronavax study is therefore necessarily sensitive 
to barriers and challenges to vaccination that may arise in 
Australia and globally.

Australians are generally highly supportive of vacci-
nation, with 87% believing that vaccines are safe, effec-
tive and necessary12; less than 6% of Australians do not 
believe that vaccines are safe.13 However, recent pandemic 
experience with influenza A/H1N109 saw poor vaccine 
uptake. One study found 26% of refusers were concerned 
about safety and 17% did not believe in the vaccine.14 
Studies conducted between April and June 2020 found 
between 65% and 86% of Australians were likely to accept 
the COVID-19 vaccine.15–17 The WHO listed ‘vaccine 
hesitancy’ as one of the top threats to global health in 
2019,18 even before the pandemic. Hence, implementing 
an evidence-based plan for COVID-19 vaccine roll-out is 
crucial.

To facilitate an effective COVID-19 vaccination 
programme, scholarship needs to inform COVID-19 

vaccine communications and to help develop effective 
mechanisms of governance for a vaccination programme. 
Governments must understand what communities 
require and identify the factors enabling widespread 
vaccine acceptance. A central aim of this project is 
therefore to facilitate communication between govern-
ments and members of the public. Communities are not 
homogenous, and they will need different messaging, 
encouragement and access based on their demographic 
features, values, locations and experiences of disease 
threat and lockdown.19 Building and maintaining trust 
is central, as mistakes can have lasting and devastating 
repercussions. Previous pandemic vaccine roll-outs 
demonstrate this; for example, in France, a challenging 
and rapidly implemented roll-out of the influenza A/
H1N1 vaccine united a heterogeneous front of vaccine-
hesitant populations.20 Engaging transparently and 
continuously with those who might undermine vacci-
nation programmes through holding or disseminating 
negative views of vaccination is best practice in risk 
management, and increasingly important in the age of 
social media.21

The project facilitates communication and ensures 
shared understanding between communities and 
governments during COVID-19 vaccination roll-out. 
It uses interviews and dialogue to analyse and ensure 
uptake of the vaccine by specific subgroups, including 
those at greatest risk of disease or transmission of 
COVID-19. Both state and federal governments access 
findings, which has the potential to inform communi-
cation and governance recommendations for subgroups 
of Australians.

The project’s objectives are:
1.	 To ascertain best practice and lessons for pandemic 

vaccination roll-outs from currently existing literature 
relating to pandemics, vaccine acceptance and cog-
nate areas.

2.	 To ascertain the attitudes, beliefs, barriers, enablers 
and communication needs of key population sub-
groups regarding COVID-19 vaccination, and of the 
population more generally (through social media anal-
ysis).

3.	 To determine, through functional dialogues with gov-
ernment stakeholders, the feasibility of specific gover-
nance levers and the appropriate messaging for gov-
ernment communications about a COVID-19 vaccine.

4.	 To feed back findings and recommendations to gov-
ernment regularly and iteratively, while generating 
data on the experience of translating evidence into 
practice, and building a knowledge base for research 
and governance collaborations during crises.

METHODS/ANALYSIS
Coronavax has four main components: community inter-
views, social media analysis, functional dialogues and a 
study mapping governments’ evidence uptake and use.
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Social media study design, sample and analysis
Social media is increasingly important as a source of 
information and disinformation for the broader public. 
The social media component of the study involves moni-
toring social media platforms used by local commu-
nities, in order to stay abreast of real-time concerns or 
controversies. This process will involve weekly searches 
for mentions of the COVID-19 vaccine in various social 
media channels and the collection of data based on 
those searches. It is not expected that these searches 
will comprehensively collect all mentions of the vaccine 
on social media, rather it is seen to be enough coverage 
to provide an overview of prominent and emerging 
concerns. This broad data collection will provide the basis 
for more targeted research about the origin and spread 
of concerns and controversies about the vaccine and the 
evolution of vaccine sentiment over time. The resulting 
data will be analysed using both discourse analysis and 
network analysis.

The type of data to be collected includes:
►► Comments and posts made by social media users, 

pages and groups.
►► Interactions with these messages, such as shares, 

retweets and reactions.
►► Basic demographic data shared publicly on social 

media. Such data may include location, gender and 
age.

This aspect of the study collects data that may influence 
public sentiment. We will only use data from the public 
domain and include only publicly available posts and 
comments. The majority will be from search tools avail-
able to anyone—specifically Twitter, Instagram, TikTok, 
YouTube and Facebook’s Search Console, Google Trends, 
Google Search and BoardReader (which searches publicly 
available discussion boards such as Reddit).

There may be some use of curated data in order to 
make the search for relevant data easier. For instance, 
Facebook have provided academic access to their ‘Crowd-
Tangle’ application, allowing researchers on this project 
access to data on the spread of information via Facebook, 
Reddit, Instagram and Twitter. CrowdTangle allows us to 
monitor discussions in Facebook pages that are used by 
cultural and linguistic minority communities, as well as 
information provided by advocacy organisations through 
that platform. The data that Facebook releases via this 
application are only that which are publicly available. The 
access provided for this project collates data on posts with 
the highest number of public interactions. This does not 
include private Facebook groups or personal profiles.

Accounts established on Instagram, Twitter, TikTok and 
YouTube manually follow stories about the COVID-19 
vaccine, accessed weekly in order to assess and code what 
sort of information about the vaccine each platform algo-
rithmically selects as ‘recommended’ for these accounts. 
We do this by coding the first 10 stories or posts in each 
feed. The naming of these accounts makes it clear that 
they are research accounts, and they only view and 
follow COVID-19 vaccination stories and posts. The data 

collection schedule includes a weekly scrape of the top 
posts on each feed and platform. NVivo22 capture gathers 
data such as message content, source and engagement, 
which is then stored for analysis.

Social media data is analysed in two ways:
1.	 Discourse analysis: this involves looking at people’s com-

ments and overall concerns. Frameworks that used to 
code data and analyse discourse include, but are not 
limited to:
–– Media type.
–– Level of engagement.
–– Stated concerns about the vaccine.
–– Identifying where messages position themselves in 

terms of Leask et al’s vaccination position hierar-
chy.23

–– Broad message sentiment, rhetoric and composi-
tion.

–– Typology of information spreader.
2.	 Network analysis: this involves examining the spread 

of messages and concerns. It includes understanding 
who holds credibility on social media, how ideas are 
amplified, what sorts of messages spread across what 
networks and what messages are spread between net-
works. Network analysis will also analyse how geograph-
ical and cultural issues of ‘imagined communities’ 
affect the spread of information and disinformation. 
This research has significant benefits in terms of mon-
itoring and reporting the spread of information about 
COVID-19 vaccination programmes. It will also help 
improve understandings of how information spreads 
through social media networks. This knowledge will 
help guide public health communication during the 
roll-out of the coronavirus vaccine as well as informing 
future public communication programmes and initia-
tives. Network data will be analysed using UCINet24 
and Statnet25 for R.

Community interviews study design, sample and analysis
The project involves semistructured in-depth interviews 
of approximately 1 hour with those living in WA. As deter-
mined by the research team in collaboration with the 
WA Department of Health, interviewees include those 
who need the vaccine first, but also those who possess the 
capacity to undermine a vaccination campaign through 
holding or disseminating negative views of vaccina-
tion.26 27 For each of the following participant groups 
there will be interviews with approximately 20 people (or 
fewer if achieving data saturation earlier):
1.	 People who work in healthcare (eg, doctors, nurses, 

paramedics and cleaners).
2.	 People who work in aged care (eg, doctors, nurses, 

paramedics, cleaners and carers).
3.	 Adults aged 65+ years.
4.	 Adults aged 30–64 years.
5.	 Young adults aged 18–29 years.
6.	 Education workers (ie, childcare and schoolteachers).
7.	 Parents/guardians of infants and young children (<5 

years).
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8.	 Parents/guardians of children aged 5–18 years, with 
comorbidities.

9.	 Parents/guardians who are hesitant about routine 
childhood vaccines.

10.	 Aboriginal and Torres Strait Islander people in Perth.
11.	 Adults in regional or remote areas of WA.
12.	 Culturally and linguistically diverse people.
13.	 Adults with comorbidities.
14.	 Service delivery organisations (with lived expert rep-

resentatives28) for especially vulnerable populations 
such as the homeless, drug dependent and victims of 
domestic violence. Methodologies for engagement 
with these groups will be developed based on best 
practice, including the use of translators and inter-
preters where necessary.

15.	 Pharmacists.
Participants discuss their experiences and views of the 

pandemic and lockdown period/s, as well as their views 
regarding COVID-19 vaccination in WA (see online 
supplemental appendix A for guiding questions, which 
may change over the course of data collection to capture 
contemporary issues or concerns). Participants answer 
additional questions depending on which categories 
they are in. A number of participants may belong to one 
or more of the categories, for instance, interviewee ‘X’ 
might be an adult, working in aged care, who has a child 
under the age of 5 years. They would therefore receive 
generic adult questions with additional questions related 
to their occupation and being a parent to young child.

In order to ensure the sample includes the target 
groups and is as diverse as possible, participants are 
prescreened using Research Electronic Data Capture 
(REDCap) software. REDCap is a secure, web-based 
software platform designed to support data capture for 
research studies, providing (1) an intuitive interface 

for validated data capture; (2) audit trails for tracking 
data manipulation and export procedures; (3) auto-
mated export procedures for seamless data downloads to 
common statistical packages; and (4) procedures for data 
integration and interoperability with external sources.29 30 
The prescreening survey first captures important demo-
graphic details that enable screening for particular types 
of participants, in addition to providing contact details 
and preferences for interviews days and times (see online 
supplemental appendix B). Participants then have the 
option of continuing to a follow-up survey in REDCap, or 
of answering these follow-up questions during their inter-
view. Questions in the second survey capture important 
information about participants that are not necessary 
for the purposes of screening (see online supplemental 
appendix C).

Brochures, posters, word of mouth and media 
releases (online supplemental appendix D) distribute 
the prescreening survey in the Perth metropolitan area 
(figure  1). The design of posters and brochures was in 
collaboration with the Telethon Kids Institute (TKI) 
communications and graphic designer team. Recruit-
ment also draws on investigators’ existing networks. If 
recruitment through community-based methods is insuf-
ficient, there will be further recruitment through govern-
ment and non-government workplaces and institutions 
(subsequent to ethics approval) (figure 2).

A number of groups, such as parents/guardians who 
are hesitant and/or resistant to childhood vaccines, may 
be difficult to access. However, KA has previously worked 
with such parents.31 They will be recruited through the 
channels described above at 2.2, with an emphasis on 
the use of personal networks, maintaining confiden-
tiality and providing distance from personal relation-
ships (other interviewers will conduct these interviews). 

Figure 1  Steps involved in community recruitment strategy. PCF, Participant Consent Form; PIF, Participant Information Form; 
TKI, Telethon Kids Institute; UWA, University of Western Australia.

https://dx.doi.org/10.1136/bmjopen-2021-049356
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Information and consent materials for the project explain 
the research’s basis in improving vaccine uptake. This 
provides transparency for participants, who can take the 
opportunity to share their critiques and concerns through 
the research as they have through KA’s previous work.

Research with Aboriginal and/or Torres Strait Islander 
people should be led by Aboriginal and/or Torres 
Strait Islander people and communities. The research 
team must include Aboriginal and/or Torres Strait 
Islander members, and the priorities should be guided 
by the community with whom the researchers intend 
on recruiting within.32 Thus, to assist with recruitment 
and interpretation of the views of Aboriginal people in 
Perth (as per the WA Aboriginal Health and Well-being 
Framework,33 ‘Aboriginal’ is the preferred term over 
‘Aboriginal and/or Torres Strait Islander’ in WA), an 
Aboriginal cultural guidance advisor and researcher has 
been engaged (VS). With the recent awarding of addi-
tional funding (see the Funding statement section), we 
are employing an Aboriginal researcher to undertake 
extensive community consultation and to later conduct 
interviews in a culturally sensitive fashion with this priority 
group for COVID-19 vaccination in Australia.34 These 
interviews will be conducted with Aboriginal people in 
Perth; this community predominantly uses English as their 
main language spoken at home.35 Research with Aborig-
inal people in regional areas remains in the project plan.

Interviews may be conducted by video chat, phone or 
in person. For the bulk of participant groups, face-to-
face interviews are the preferred method, dependent on 
COVID-safe policies and recommendations at the time of 
interviews. For people less eager to participate in face-to-
face interviews or who face technological barriers, alter-
native methods are employed.

Thematic analysis of the data uses NVivo V.12 software.22 
This analytical process will be collaborative, with induc-
tive themes decided jointly by the research team based 
on research questions, and then revisited throughout the 
analysis deductively with the emergence of new themes. 
Analysis will follow the steps outlined in the Braun and 

Clarke method.36 If post-interview clarifications or addi-
tional information is required, investigators may follow-up 
with participants (eg, by email). Data collected in these 
follow-up conversations may be included in the project 
findings.

Functional dialogues study design, sample and analysis
Coronavax is centrally concerned with vaccine gover-
nance. Regular functional dialogues (a novel two-way 
qualitative data gathering and information exchange 
meetings) take place with relevant government depart-
ments and committees within WA and Australia. These : 
(1) study how policymakers understand and implement 
the tools available to best drive vaccine uptake; (2) ensure 
rapid dissemination of emerging insights from ongoing 
fieldwork to stakeholders in WA and federal govern-
ments; and (3) encourage stakeholders and the research 
team to shape fieldwork through collaboration.

Investigators work with government partners to iden-
tify key individuals who: (1) have used or will use the 
emerging findings, and (2) can speak on behalf of their 
team/department, including in terms of providing feed-
back to inform the ongoing conduct of each Coronavax 
component. Researchers from the Coronavax research 
team are selectively included when discussing relevant 
findings or project components.

A facilitator from the research team leads each func-
tional dialogue (JT). Conversations follow a semistruc-
tured discussion framework, giving time for research 
dissemination and in-depth conversations between 
researchers and stakeholders while exploring stake-
holders’ attitudes, beliefs, experiences, roles and obser-
vations in detail. Meetings with local participants will be 
face to face, or via online videoconferencing if it is not 
COVID safe to meet face to face. Functional dialogues 
with federal participants are via videoconferencing. 
This is necessary in light of current internal (state and 
territory) border closures and travel restrictions within 
Australia.

Figure 2  Steps involved in institutional recruitment strategy. PCF, Participant Consent Form; PIF, Participant Information Form.
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Mapping evidence uptake and use study design, sample and 
analysis
Coronavax’s interest in vaccine governance will also focus 
on knowledge sharing by government stakeholders and 
policymakers. To do so, investigators will conduct a quan-
titative social network analysis of WA state government 
employees intra/inter stakeholder information-sharing 
networks recruited through the functional dialogues 
(above). Social network analysis enables the research 
team to both visualise the structure of stakeholders and 
analyse the properties of these relationships. This enables 
investigators to understand how evidence travels through 
government. This has two benefits: (1) identifying blocks 
to communication, and (2) helping stakeholders to rede-
sign their communication networks to achieve more 
effective working practices.

Data collection is through a short nine-item struc-
tured questionnaire, administered by hand and online 
using Qualtrics survey software37 (online supplemental 
appendix E). Themes in the questionnaire include knowl-
edge, understanding and use of Coronavax findings; 
internal colleagues with whom the participant discusses 
COVID-19 vaccine roll-out; and external colleagues 
with whom the participant discusses COVID-19 vaccine 
roll-out. Data gathered through the questionnaire will 
be analysed using the specialist social network analysis 
software UCINet. Investigators will explore the overall 
structure of the communication network as well as the 
existence of any structurally important actors in the 
network (such as those who are central or who bridge 
groups and clusters). Part of the discussion will focus 
on evidence-sharing networks. Using these suggested 
connections, the research team will be able to ‘snowball’ 
and identify relevant departments/teams as potential 
respondents to the survey.38

Patient and public involvement
Consumers (led by CH) have informed the project’s 
design, which has been undertaken with three main goals 
in mind:
1.	 Ensure the appropriateness and sensitivity of research 

questions and recruitment.
2.	 Ensure that the research priorities and design reflect 

the needs of the community.
3.	 Explicitly bring the consumer voice back to govern-

ment as part of the functional dialogues.
Involving advocates and trained consumer represent-

atives and related organisations, such as the Immunisa-
tion Foundation of Australia and ‘Light for Riley’ online 
vaccine advocacy campaign, is central to the project’s 
community engagement strategy. Consumers (led by 
CH) advise on the community interviews and contribute 
to all sections of the protocol. This approach is supported 
by a network of consumer involvement experts from the 
TKI and the Consumer and Community Health Research 
Network, including the Wesfarmers Centre of Vaccines 
and Infectious Diseases Community Reference Group 

(chaired by CH). This community reference group 
consulted on Coronavax in September 2020.

ETHICS AND DISSEMINATION
This project has ethical approval from the Child and Adoles-
cent Health Services Human Research Ethics Committee 
(HREC) under permit number RGS0000004457. The 
University of Western Australia (UWA) HREC reciprocally 
recognised this approval under permit number 2020/
ET000339, and separately granted ethical approval for 
the federal functional dialogues under permit number 
2020/ET000340. Our protocol has undergone three 
amendments with more pending to include new commu-
nity study cohorts for which we have attained additional 
funding. These have been explicitly detailed above.

Participants and (where relevant) their workplaces or 
institutions are given pseudonyms, ensuring that their 
anonymity is respected in any communications and 
publications arising from this research. Publications 
and presentations will omit specific information that 
may identify participants. Participant data are manually 
reidentifiable and will only be accessed and analysed by 
the researchers.

Identifying details collected in the prescreening survey 
of the community interviews are stored on REDCap. All 
audio transcripts created during the community inter-
views and functional dialogues are stored temporarily 
with Otter and permanently deleted following transcrip-
tion.39 Audio files collected in the community interviews 
and functional dialogues, transcripts, evidence-mapping 
survey data and any other non-identifying information 
are stored under associated pseudonyms on UWA’s Insti-
tutional Research Data Store (IRDS). IRDS supports the 
requirements of researchers regarding confidentiality, 
integrity, availability, security and ownership of data.40 
Investigators will keep the project data on UWA REDCap 
and UWA IRDS (for 7 years after date of final publica-
tion, or 7 years after conclusion of the project, whichever 
is later). All hard copy documents obtained during the 
research (eg, paper questionnaires, consent forms) will 
be stored in a secure filing cabinet in the lead author’s 
office. Investigators will securely destroy them at the time 
of electronic data disposal.

Investigators anticipate publishing several articles from 
each Coronavax component in peer-reviewed journals 
that publish articles on vaccines; infectious diseases; 
medicine; public health; social sciences; relationships; 
family; employment; anthropology; gender; and health 
sociology. Project investigators will also share results more 
widely, including with and through the media, as well as 
by presenting at conferences and seminars.
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