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Abstract

Background The Australian First Few X (FFX) Household Transmission Project for COVID-19 was the first prospective,
multi-jurisdictional study of its kind in Australia. The project was undertaken as a partnership between federal and
state health departments and the Australian Partnership for Preparedness Research on Infectious Disease Emergen-
cies (APPRISE) and was active from April to October 2020.

Methods We aimed to identify and explore the challenges and strengths of the Australian FFX Project to inform
future FFX study development and integration into pandemic preparedness plans. We asked key stakeholders and
partners involved with implementation to identify and rank factors relating to the strengths and challenges of project
implementation in two rounds of modified Delphi surveys. Key representatives from jurisdictional health departments
were then interviewed to contextualise findings within public health processes and information needs to develop a
final set of recommendations for FFX study development in Australia.

Results Four clear recommendations emerged from the evaluation. Future preparedness planning should aim to
formalise and embed partnerships between health departments and researchers to help better integrate project data
collection into core public health surveillance activities. The development of functional, adaptable protocols with pre-
established ethics and governance approvals and investment in national data infrastructure were additional priority
areas noted by evaluation participants.

Conclusion The evaluation provided a great opportunity to consolidate lessons learnt from the Australian FFX
Household Transmission Project. The developed recommendations should be incorporated into future pandemic
preparedness plans in Australia to enable effective implementation and increase local utility and value of the FFX
platform within emergency public health response.

Keywords Pandemic preparedness, Evaluation, Qualitative research, Public health policy, Research in practice,
Applied research, Public health, Epidemiology

*Correspondence:

Jodie McVernon

j.mcvernon@unimelb.edu.au

! Department of Infectious Diseases, University of Melbourne, at the Peter
Doherty Institute for Infection and Immunity, Victoria 3000, Australia
2Victorian Infectious Diseases Reference Laboratory, Royal Melbourne
Hospital, and Department of Infectious Diseases, University of Melbourne,
at the Peter Doherty Institute for Infection and Immunity, Victoria 3000,
Australia

3 College of Medicine and Dentistry, James Cook University, Cairns, QLD,
Australia

“Hunter New England Local Health District, Population Health, Tamworth,
NSW, Australia

©The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-023-14979-3&domain=pdf

Marcato et al. BMC Public Health (2023) 23:41

Background

The Australian First Few X (FFX) Household Trans-
mission Project for COVID-19 (henceforth referred to
as the FFX Project) was undertaken as a partnership
between the Commonwealth Department of Health,
state and territory health departments and the Austral-
ian Partnership for Preparedness Research on Infec-
tious Disease Emergencies (APPRISE) team based at
the University of Melbourne (UoM) and the University
of Adelaide (UoA) [1].

The FFX Project was rapidly adapted from the World
Health Organization (WHO) Unity Studies FFX and
household transmission protocols for COVID-19 [2-4].
In consultation with the national surveillance commit-
tee, the WHO protocol was divided into ‘public health’
and ‘research’ elements. This distinction was based on
national case and contact management processes in early
2020, at which time neither serology nor genomics were
routinely embedded in the public health response or
widely available. As such, the FFX project involved epide-
miological data and viral swab collection from confirmed
cases of COVID-19, and their household contacts, as an
enhanced public health surveillance activity. The data
collected in the study are detailed further in Additional
file 1 and were aligned to the National Notifiable Diseases
Surveillance System (NNDSS) fields. The FFX project was
expected to help refine and update recommendations for
COVID-19 surveillance, characterise the transmission
features of SARS-CoV-2 in Australian households, and
inform case and contact management models in the early
stages of the COVID-19 pandemic.

The New South Wales (NSW), Western Australia
(WA), South Australia (SA) and Queensland (QLD)
jurisdictional health departments elected to partici-
pate in the national FFX project. In Victoria (VIC), the
Royal Children’s Hospital (RCH) integrated the FFX
project into their broader suite of paediatric hospital-
based COVID-19 research. In the absence of a pre-deter-
mined and piloted national implementation strategy,
unique implementation strategies were developed by the
APPRISE team in conjunction with each participating
site to account for local staffing capacity and resourcing
and data systems. The VIC, Northern Territory (NT),
Tasmania (TAS) and Australian Capital Territory (ACT)
health departments elected not to participate for various
reasons.

Between April and October 2020, 96 households
were recruited into the FFX project across the partici-
pating centres, with the majority recruited from NSW
and the RCH site [1]. While the FFX Project has pro-
vided valuable insights into the local epidemiology of
COVID-19 particularly regarding the relative transmis-
sion of COVID-19 from children, it was challenging to
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implement a prospective, multi-jurisdictional household
transmission study for the first time during a pandemic.

We conducted a formal evaluation of the public health
components of the FFX project to identify key challenges
and lessons learnt from implementation in 2020. The
evaluation outputs will help to inform FFX study devel-
opment and future pandemic preparedness planning in
Australia.

Methods
The FFX Project evaluation was conducted using a modi-
fied Delphi technique in three phases between April and
October 2021 [5]. The first round of questions (phase
one) was conducted in April-May 2021 via a RED-
Cap online survey. Invitations were sent to individuals
(n=11) who were directly involved in the planning, and
implementation of the FFX project (these participants
are henceforth referred to as implementation partners).
There was high turn-over of implementation partners
during the FFX project implementation, mainly due to
their involvement in pandemic response. To ensure rep-
resentation across the project group we invited at least
one implementation partner from each FFX site to par-
ticipate in the evaluation.

The phase one questionnaire (Additional file 2) asked a
series of questions to identify:

1. The strengths and weaknesses of implementation of
the FEX project for COVID-19 in 2020

2. The current and ongoing value of the project in con-
text; and

3. Strategies to improve/enhance future development of
the protocol/study in Australia

Responses to each question were compiled and
grouped using NVivo 1.4.1 to determine commonly iden-
tified themes [6, 7]. Thematic groupings were discussed
and agreed by study investigators during the analysis
stage.

In the second survey (phase two) conducted in June
2021, implementation partners were asked to rank the
themes and ideas identified from the phase one survey
and identify the five most important items to them per
question. A weighted score was calculated for each ques-
tion on a continuous scale — items that were ranked most
important to an individual scored 5 points, and the least
important scored 1 point.

We also engaged the Communicable Disease Network
Australia (CDNA) — to nominate representatives from
each jurisdictional health department regardless of par-
ticipation in the project to gain their insights in the phase
three interview [8]. All interviews were conducted from
late June 2021 — September 2021.



Marcato et al. BMC Public Health (2023) 23:41

Phase 3 — the grounding phase — was intended to fur-
ther refine the recommendations from the evaluation.
CDNA representatives were provided with a summary
of the FFX project to date in late June 2021 and a brief
report highlighting the key items raised in the earlier
evaluation phases. Representatives were asked simi-
lar questions to implementation partners (Additional
file 3) and were prompted to reflect and respond from a
public health department perspective. Responses from
the CDNA representatives were analysed to produce
a final set of recommendations for future FFX study
development in Australia.

Study data were collected and managed using RED-
Cap electronic data capture tools hosted at the Uni-
versity of Melbourne [9]. Ethics approval for this
project was obtained through the University of Mel-
bourne Human Research Ethics Committee (ref:
2021-21,352-16,640-3).

Results

Evaluation participants

A total of eleven (100% of invited) implementation
partners participated in both phase one and two of
the evaluation process. These participants represented
each site involved in the implementation of the FFX
Project (Table 1). Each Australian state and territory
nominated at least one CDNA representative to par-
ticipate in the phase three interviews — in total there
were twelve participants for this evaluation phase. Two
implementation partners from the phase one and two
surveys participated in the interview alongside their
nominated CDNA jurisdictional representative.

Table 1 Participants in the evaluation of the FFX project
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Outcomes from the phase one and two surveys

At least nine distinct items were identified for each ques-
tion in the phase one survey and one of the questions had
twenty-six items. Additional file 4 shows the full list of
responses to the phase one survey.

Participants identified nine items relating to the
strengths of the FFX Project implementation in the phase
two survey. The most highly ranked of these were timely
analysis and reporting and the central coordination of
the project. Other areas that were deemed important
strengths were related to site-specific models of imple-
mentation, and solutions to local challenges (Table 2).

There were 14 identified challenges raised relating to
FEX project implementation. When ranked, the top five
items could be grouped into two broad themes relating to
challenging and lengthy ethical and governance require-
ments, and, missed opportunities due to lack of engage-
ment or delayed commencement of the project (Table 2).

Expectations of the FFX Project could be catego-
rised into two main themes after being ranked — it was
expected that; 1) the project would provide more infor-
mation to inform Australia’s pandemic response, and 2)
the project would be more useful to inform response in
the context of the evolving epidemic (Table 2).

There were 11 themes identified from participants
relating to the value of the FFX project. These grouped
into two clear themes; using the experience gained from
the implementation to inform future FFX studies and
providing an opportunity to further investigate COVID-
19 through extended analyses including long term sero-
logical studies (Table 2).

Twenty-one suggestions for where to target future
pandemic preparedness efforts were identified from

Site® Implementation Number of individuals participating in the Number of individuals
partner phase one and two evaluation survey participating in the phase three
interview
APPRISE® Yes 3 0
Australian Capital Territory No 0 1
Commonwealth Department of Health Yes 1 0
New South Wales Yes 1 2
Northern Territory No 0 1
Queensland Yes 0 1
Royal Children’s Hospital, Victoria Yes 1 0
South Australia Yes 2 3
Tasmania No 0 1
Victorian Department of Health No 0 1
Western Australian Department of Health Yes 2 2

2 All sites were embedded within jurisdictional health departments with the exception of the Royal Children’s Hospital and APPRISE

b Australian Partnership for Preparedness Research on Infectious Disease Emergencies
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Table 2 The five highest ranking items per question in the phase two evaluation survey
Evaluation question Themes identified Weighted
score®
What worked well with the FFX project and why? 1. Timely analysis and reporting 26
2. Central coordination by APPRISE 24
3. Specific models of implementation at each site 23
4. National funding mechanism and support 21
5. Collaboration with researchers/research organisations 19
What didn’t work well with the FFX project and why? 1. Length and complexity of ethics and governance approval 23
processes
2. Missed opportunity due to delayed start of implementation 22
3. Missed opportunities due to lack of active engagement from 20
health departments
4. Differing ethical and legislative frameworks across jurisdictions 20
5. Division into public health and research components led to lost 17
opportunities
What expectations did you have for the FFX project? 1.The project would deliver on classic FFX objectives and would 34
provide early and rapid epidemiological insights
2. Able to deliver local information on key knowledge gaps 20
3. There would be more and faster recruitment 18
4.The data would play a larger role to inform public health advice 16
A. Relevance of original objectives/research questions waned over 10
time
B. That data would be more accessible and shared in a timely man- 10
ner
What value do you expect FFX to provide in the ongoing/future 1. Opportunity to conduct further multijurisdictional FFX or related 25
FFX study? research studies in Australia
2. Further develop surveillance systems and capacity at a national 21
level for pandemic response
3. Developing a process for expedited ethics and governance 19
approvals for future iterations
4. Establishment of a research network within existing public health 19
systems
5. Opportunity to characterise impacts of immunity and vaccination 15
on severity and transmissibility within households
What are the key foundational components/arrangements to 1. Pre-established ethics and governance mechanisms/approvals 31
have prepared for next time? that cover all study aspects
2. Investments in national data infrastructure to assist with rapid 16
data sharing
3. Clarification of role of FFX studies in national and jurisdictional 15
surveillance plans for pandemic response
4. Maintenance of existing data governance and sharing arrange- 12
ments from current project
5. Embed within public health work to avoid duplication and partici- 10

pant confusion

2 Items that were ranked and scored from most important (5 points), to least important (1 point)

participants. Once ranked, three themes emerged;
pre-establishment of ethics and governance approvals,
investment in national data infrastructure to enable the
study, and clarifying the role of FFX studies as part of
routine public health surveillance activities (Table 2).

Final recommendations for future FFX study
implementation:

Four clear recommendations emerged when the
outcomes from the phase one and two surveys were

discussed with the CDNA representative interviews.
The recommendations are further detailed in Addi-
tional file 5.

1. Formalise and embed partnerships between involved
stakeholders (the Commonwealth Department
of Health, jurisdictional public health units and
researchers).
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2. Integrate FFX data collection into core public health
activities and surveillance

3. Develop functional protocols with pre-established
funding, ethics, governance, and implementation
strategies.

4. Invest in data infrastructure to ensure capacity to
rapidly collect, analyse, and report on associated FFX
data in a national study.

Discussion

The FEX project was the first study of its kind in Aus-
tralia, providing unique insights into the epidemiology
of COVID-19 in 2020. Our evaluation explores the key
strengths and challenges of implementing the FFX study
during a pandemic, including learnings about logistics,
ethics, governance and data management. These insights
have been developed into four recommendations to
inform future iterations of pandemic preparedness plans
in Australia [10, 11].

Partnership between researchers and public health units
The partnership between public health officials and
researchers was identified as a key enabler for the imple-
mentation of the FFX Project. These partnerships must
be further developed and strengthened to ensure well-
defined and mature collaborations are available to effec-
tively implement future national FFX studies [12-14].
This process could involve enabling greater opportuni-
ties for placements and joint appointments within public
health units and research institutes for key implementa-
tion partners. Improved understanding of data needs and
health systems at a local and national level will allow for
rapid development of targeted implementation strategies
for FFX studies and other evidence-generating research
studies, to help to improve situational awareness in an
infectious disease emergency [15].

Integrate FFX studies into public health response
The FFX project should be recognised as a data platform
to generate ‘information for action, i.e., data that can be
used to inform the public health response. The roles and
responsibilities of stakeholders such as CDNA, health
departments and implementation partners should be
clearly defined as part of the planning process to sustain-
ably integrate FFX studies into existing processes.
Building and investing in a dedicated capacity to con-
duct FFX and related enhanced surveillance investiga-
tions is another important aspect to consider [12]. This
capacity should facilitate the implementation of FFX
studies without impacting on other essential public
health work in emergencies. As an example, jurisdictions
could explore and determine the feasibility of working
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with scholars of the Master of Philosophy in Applied
Epidemiology, which is the Australian Field Epidemiol-
ogy Training Program, as part of their required practical
placements to provide a dedicated capacity [16]. Such
scholars are recognised as having a detailed understand-
ing of the roles and responsibilities of public health units
and researchers.

Develop functional FFX protocols

A pre-established protocol with clear strategies for inte-
gration into surveillance and decision-making systems
will be necessary for rapid activation in an emergency
to allow the study to deliver on its objectives. Protocol
development would likely be more appropriate and flex-
ible if ‘modules’ were considered. Modules would enable
adaptable implementation in a range of epidemic con-
texts with varying public health and social measures,
testing resources and capacity, funding and personnel
to inform understanding of transmission, severity and
impact in key populations [17]. An adaptive, modular
protocol will increase the capability of FFX studies as an
ongoing public health platform to answer evolving infor-
mation needs as an epidemic progresses.

Health departments would benefit from piloting FFX
studies to develop workflows and consider relevant eth-
ics approvals and governance processes in ‘peace-time’
to ensure their utility in an emergency. This will provide
a skill building opportunity for the workforce and may
have the additional benefit of improving understanding
of different diseases (e.g. piloting during an influenza sea-
son to understand seasonal dynamics).

Protocol development and piloting must also develop
culturally appropriate methods for collecting data in
key population groups such as First Nations peoples and
those at greater risk of disease (e.g. pregnant women,
people in overcrowded housing, culturally and linguisti-
cally diverse individuals), to improve equity and health
outcomes in outbreaks [18, 19]. Embedding broader gov-
ernance structures, including representation and lead-
ership from key community and health leaders to guide
FEX study adaptation and implementation in addition to
pandemic planning is essential to achieve this objective
[20-22].

Invest in national data infrastructure

The collection of high-quality epidemiological data for
the FFX study (and other purposes) would be enhanced
by the development of a national data system for oper-
ational emergency response and research. Australian
health care is jointly run by local, state and territory, and
federal governments. As a result, there are many differ-
ences across jurisdictions particularly in regard to how
data are collected, policies regarding data sharing and
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use, as well as resources and capacity. A national system
needs to be flexible to enable the rapid collection of vari-
ous data types in different epidemiological contexts, but
as a minimum, could require the contribution of a core
standardised dataset from each participating jurisdic-
tion. Alternatively, future preparedness planning would
be further enhanced if there is exploration of how FFX
studies and associated data fields can be better embed-
ded within existing infrastructure and data systems at the
state and national levels. Consideration of data manage-
ment aspects for FFX studies in advance of an outbreak
will help to improve timeliness of the study by facilitat-
ing rapid recruitment and associated data analysis and
reporting.

Limitations

The evaluation took place over a four month period from
May-September 2021, approximately a year after the FFX
project was actively recruiting. All responses to the phase
one and two surveys were received within two weeks of
availability. Phase three spanned a three month period
from late June to September 2021. Prior to the evaluation
period Australia had sustained zero incidence of COVID-
19 with periods of localised transmission. From June
2021 (post phase one and two), there were several large
outbreaks due to the Delta variant leading to established
community transmission in several states.

The perspective of CDNA representatives participat-
ing in phase three may have been influenced by the rap-
idly evolving epidemiology and context. Representatives
who participated in interviews when there was no/low
community incidence of COVID-19 may have reflected
upon the FFX project implementation differently from
those who were interviewed once community transmis-
sion was established and ongoing. For example, the value
of an enhanced epidemiological investigation may have
diminished with widespread community transmission as
other data provided the required information (i.e. other
surveillance data including hospitalisation data, informa-
tion from overseas, etc.).

Strengths

Our findings highlight the experience of a large group of
stakeholders from varied backgrounds including public
health officials at the state and national level, research-
ers and clinicians. Involvement of members of the core
implementation team as well as representatives from
each jurisdictional state or territory health department
in the evaluation was crucial given the importance of the
research and public health partnership needed to facili-
tate implementation of the FFX project. Our findings
supplement a global evaluation of the WHO Unity Stud-
ies — the framework from which our study was adapted
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[23]. Although the evaluation focuses on enhanced sur-
veillance from the WHO/ global perspective, the manu-
script discusses similar issues to those identified in our
evaluation. We are not aware of any country- or project-
specific evaluations of similar household transmission
studies for COVID-19.

The modified Delphi process used in the evaluation
provided ample opportunity for everyone to reflect and
share their opinions of project implementation. The
phase one and two surveys were designed to allow peo-
ple to freely share their ideas, resulting in more accurate
understanding of the strengths and weaknesses of the
FEX project implementation.

There were some items that were highly ranked in phase
two but were raised by few participants in the phase one
survey. For example, only one participant stated that the
“clear centralised funding mechanism” was a key strength
of the study in the phase one survey. This was the most
highly ranked item in phase 2 and was deemed important
by 64% (7/11) of site implementors. This highlights the
strength of our evaluation and the value of multiple sur-
vey phases — with robust retention and engagement from
participants — to provide a voice to all evaluation partici-
pants to identify the collective opinion.

The third phase of interviews added detail about prac-
tical solutions to the raised issues from a health depart-
ment (end-user) perspective, helping to consolidate the
findings of the evaluation.

Conclusion

While some of the site-specific challenges related to our
FEX study may not be directly applicable to other coun-
tries with unique health systems, there are lessons to be
learnt about how general research and enhanced surveil-
lance activities can help to supplement and inform public
health pandemic responses.

Platforms like the WHO Unity studies must be contin-
ually tested and refined to ensure they are fit-for-purpose
in different settings. Overcoming site-specific challenges,
such as those described in our evaluation, in peace-time
will help enable rapid implementation of FFX studies in
response to an infectious disease emergency, and subse-
quently help to better inform local, national and global
public health responses.

This evaluation has provided opportunity for a diverse
range of implementation partners to provide rich insights
into the strength and limitations of the FFX Project for
COVID-109. The findings show that while significant bar-
riers were overcome to implement the project in 2020,
more work is needed at both the state and national levels
in Australia to better integrate future FFX projects and
flexible enhanced surveillance activities within pandemic
response plans.
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