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Abstract

Background Citizen science (CS) is increasingly being utilised to involve the public in public health research, but
little is known about whether and how CS can address the needs of policy and practice stakeholders in health promo-
tion and chronic disease prevention.

Methods Using a mixed methods approach we conducted an online survey (n=83) and semi-structured interviews
(n=21) with policy and practice stakeholders across Australia to explore how CS approaches are perceived and
applied in chronic disease prevention, how CS aligns with existing approaches to community engagement, and how
the uptake of CS can be supported within policy and practice settings.

Results Most participants had heard of CS, and while few had experience of using CS, there was widespread support
for this approach, with many seeing it as complementary to other community engagement approaches. CS was seen
as providing: (a) a robust framework for engagement; (b) access to rich data; (c) opportunities for more meaningful
engagement; and (d) a mutually beneficial approach for stakeholders and community members. However, stakehold-
ers identified a need to weigh benefits against potential risks and challenges including competing organisational
priorities, resourcing and expertise, data quality and rigour, governance, and engagement.

Conclusions To expand the use of CS, stakeholders identified the need for increased awareness, acceptance, and
capacity for CS within public health organisations, greater access to supporting tools and technology, and evidence
on processes, feasibility and impacts to enhance the visibility and legitimacy of CS approaches.
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Background

Addressing complex problems in chronic disease pre-
vention hinges on purposeful engagement with all actors
that can effect change, including the public. Recent
decades have seen a shift in focus away from a deficit
model towards harnessing community assets; working
‘with’ rather than ‘for’ communities to promote health
and reduce inequities [1, 2]. Public health organisations
in Australia and internationally recognise the need for
meaningful involvement of citizens, communities and
constituencies as key agents in decision making around
health and wellbeing [3-5]. For example, pursuit toward
‘collaboration; ‘co-design’ and ‘co-production’ between
government organisations, non-government organisa-
tions, communities and individuals have emerged as key
pillars of local, state, and national strategic plans [6—8].
However, in practice, organisations have varying capa-
bilities to operationalise this type of engagement [9, 10],
and many are looking to innovative and engaging ways of
involving the public in addressing complex issues, includ-
ing citizen science [11-17].

Citizen science (CS) approaches, which seek to actively
involve members of the public (known as ‘citizen scien-
tists”)! in scientific research are increasingly being used
in public health and chronic disease prevention [19].
Involvement in collecting and analysing data is often a
defining characteristic of CS [20—-23], but CS can encom-
pass a broad range of activities including involving citi-
zen scientists in shaping research questions through to
interpreting findings and prioritising and advocating for
change. CS is attracting the interest of policy and practice
organisations across a wide range of sectors (e.g. envi-
ronment, conservation, education, urban planning) due
to its potential to generate novel data in a cost-effective
way, to engage and empower communities [24—-26] and
to improve the coherence of policies and programs with
community needs [27-29]. A recent scoping review [19]
found CS approaches have been used in chronic disease
prevention to address a range of issues, including physi-
cal activity and green space [30, 31], nutrition and food
environments [32-34], mental health [35-37], tobacco
and alcohol control [38, 39], work environments [40] and
environmental sustainability [41-43].

While still a relatively new area, research has dem-
onstrated the feasibility and utility of CS and its
potential to bring about impacts for participants (e.g.
improved health and scientific literacy, social connect-
edness, empowerment) and for policy and practice (e.g.

! In this paper, we use the term “citizen” to distinguish lay members of the
public from professional researchers and do not intend to reflect the citizen-
ship status of the people participating in the research process.(18).
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informing priority setting and supporting the design and
implementation of actions to address community-iden-
tified needs) [34, 35, 38, 44—48]. Despite considerable
potential for CS approaches to contribute to addressing
the strategic objectives of policy and practice organisa-
tions, there has been little documented uptake of these
approaches by organisations in public health. For exam-
ple, a scoping review of CS approaches in chronic dis-
ease prevention found most projects to date have been
researcher-led with only limited involvement of policy
and practice stakeholders [19], while a content analysis
of how the term “citizen science” is used in international
policy documents identified only one document related
to public health [28]. As such, there is little understand-
ing about whether and how CS may be used to address
the needs of public health organisations or what these
organisations need in order to harness these approaches
within their work.

This study aimed to (1) explore policy and practice
stakeholders’ perceptions of and experiences with CS
approaches in public health, particularly in relation to
how stakeholders conceptualise CS relative to their exist-
ing practice or see this as a viable approach in their work,
and (2) better understand how to support uptake of these
approaches in policy and practice settings. This research
will inform strategies to enhance the utilisation of CS
methods in public health policy and practice.

Methods

Research design

This research adopted a sequential explanatory mixed-
methods approach to data collection [49, 50], and is
reported in line with the guidelines for conducting and
reporting mixed methods research [51]. An online sur-
vey was conducted in the first phase and semi-structured
interviews were conducted with a purposive sub-sample
of survey participants in the second phase. The study was
approved by the University of Sydney Human Research
Ethics Committee (REF: 2020/744). All participants were
required to provide informed consent prior to participat-
ing in the study.

Throughout this paper we broadly refer to commu-
nity engagement to mean the range of processes that
involve community members in decisions that affect
them, including the planning, development, delivery
and evaluation of policies, programs and services as
well as “activities which aim to improve health or reduce
health inequalities” ([52], p. 7), often through informa-
tion sharing and consultation, and occasionally active
involvement. While it can be viewed on the spectrum of
community engagement, CS is usually defined in terms of
the active involvement of members of the public in the
research process, particularly in collecting and analysing
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data, to address real-world problems[23]. Although we
note the term “citizen science” and its definition is the
subject of scholarly debate[18, 53, 54].

Participant recruitment

The recruitment strategy focused on reaching a diverse
cross-section of policy and practice stakeholders work-
ing in the broad public health field, including those in
health, social services, transport, sport and recreation,
planning and public spaces and environment sectors,
which play a key role in protecting and enhancing live-
ability and wellbeing of/in communities. Although we
note there are growing applications of CS and crowd-
sourcing approaches in biomedical and infectious dis-
eases research [55, 56], our area of interest in this study
focused on health promotion and chronic disease pre-
vention (including research, policies and programs to
reduce chronic disease and/or associated risk factors).
Participants employed in an organisation with a focus on
supporting health and wellbeing and/or creating healthy
environments, in a role that involves policy or program
planning, management or decision making, and who
were 18 years of age or older and spoke English were eli-
gible to participate in this study. We adopt the term ‘pol-
icy and practice stakeholders’ in this paper to refer to this
diverse group of practitioners, public servants and policy
or decision makers including those that work in local
councils, government departments or ministries, non-
government organisations, and charity organisations.

Phase 1: survey

The online survey was advertised via direct emails to indi-
viduals known to the researchers, relevant mailing lists
and online newsletters (e.g. The Australian Prevention
Partnership Centre, Australian Health Promotion Asso-
ciation), and social media posts (Twitter and LinkedIn).
We also identified relevant individuals and organisations
through internet searching and emailed them directly to
invite them to participate and/or to request they distrib-
ute the email invitation via their staff networks. To opti-
mize the response rate in direct emails, non-responders
were sent a maximum of two email reminders [57].

Phase 2: interviews

Survey participants were asked to indicate whether
they were willing to take part in a follow-up inter-
view. The selection of interview participants was pur-
posive to ensure variation in participants’ roles, the
organisations and sectors in which they worked, as
well as their reported familiarity and experience with
CS approaches. Of the 36 participants indicating an
interest in completing the phase 2 interviews, 28 were
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followed-up and invited to participate. Two additional
participants were recommended by interviewees and
asked to complete the survey retrospectively in addi-
tion to the interviews.

Data collection

Phase 1: survey

The survey was informed by the literature on commu-
nity engagement in public health research, policy, and
practice [58, 59]. This consisted of 41 questions, and
asked participants to report on the frequency, nature
and objectives of community engagement and CS activ-
ities used, familiarity with CS, perceived challenges
of CS and ratings of the value of this approach (Addi-
tional file 1). The survey also included open-ended
questions which asked about participants’ perspectives
of the value of community engagement in their work,
what they understood “citizen science” to mean and any
experiences with CS. Socio-demographic information
collected about participants included age, gender, role,
sector and organisation. Two senior health policymak-
ers (including one member of the research team [JM]),
piloted the survey for face validity, and the survey was
modified for clarity and conciseness based on feedback.
The survey was hosted on Qualtrics [60] and conducted
between January and October 2021.

Phase 2: interviews

A semi-structured interview guide was developed to
build upon insights gained through the survey, explor-
ing how stakeholders conceptualise CS approaches and
its alignment with their current practice around com-
munity engagement, their perceptions of the benefits,
opportunities and challenges of these approaches as
well as any resourcing and capacity needs to support
the use of CS in their work (Additional file 2). Stake-
holders with experience using CS approaches were
also asked to reflect on how these approaches have
been applied within their work, and their feasibility
and impacts. The interview guide was pre-tested with
a senior policy maker on the research team (JM) and
refined through team discussions. Interviews were
conducted between May and October 2021 via online
videoconferencing (n=20) or telephone (n=1) and
averaged 45 min in duration (range 29-82 min). Inter-
views were conducted by the lead author (LM), who did
not have an established relationship with interviewees
prior to the study. Interviews were audio recorded and
transcribed for analysis. Interviewees were given the
opportunity to review their transcripts and provide
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clarifications prior to data analysis. Interviews con-
cluded once all eligible and consenting participants had
participated.

Data analysis and integration

We used a convergent approach to data analysis [49, 50],
where survey and interview data were initially analysed
separately, and later integrated in order to address the
research aims.

Quantitative analysis

Quantitative survey data were exported from Qualtrics
into Microsoft Excel and IBM SPSS V.26. to calculate
descriptive statistics. We examined quantitative data for
relationships between familiarity with and perceptions
of CS and contextual and demographic characteristics
using SPSS. Demographic categories such as sector and
organisational level, and 5-point Likert scale responses
were collapsed for the purpose of cross-tabulation and
reporting by combining “1-2” and “4-5” responses into
two categories and keeping “3” as a neutral response.

Qualitative analysis

Qualitative survey data and interview transcripts were
de-identified and imported into NVivo qualitative data
analysis software [61] and analysed using thematic analy-
sis [62]. Coding categories and concept and theme labels
were derived inductively from the data. Two members
of the research team (LM and SR) independently coded
three transcripts and met to discuss preliminary codes,
and then the lead author (LM) coded the remaining data-
set and discussed any uncertainties with another team
member (SR). A framework to cluster and organise con-
cepts into broader themes and subthemes was developed
in consultation with the wider research team and revised
iteratively. Text responses collected from open-ended
survey questions were initially analysed separately.

Integration of the data

Comparison of the qualitative and quantitative datasets
began after initial analysis of the survey and qualitative
data. In comparing the two datasets, we sought to exam-
ine whether our qualitative insights could supplement
or elaborate upon our quantitative findings by interro-
gating any inconsistencies or divergences between these
datasets.

Qualitative data obtained from the survey were
mapped to the coding framework developed for the
interview data to be able to examine any similarities, dif-
ferences or inconsistencies in themes. No new concepts
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were identified, and responses were coded to existing
themes and subthemes. All team members were involved
in the final organisation and presentation of themes.

Results

We begin with an overview of participant characteris-
tics, before presenting findings related to CS approaches
under four main themes: (1) Conceptualisations of CS
and alignment with current approaches; (2) Opportuni-
ties for CS in public health; (3) Perceived challenges of CS;
and (4) Supporting CS in policy and practice.

Participant characteristics

A total of 83 people took part in the survey, and the
majority were female and aged between 30 and 64 years
of age. Most survey participants (n =58, 71%) worked in
health promotion and chronic disease prevention, fol-
lowed by health care (n=9, 11%) and urban planning
(n=8, 10%). Over three quarters of the sample (n=50,
79%) worked in government organisations (GO), primar-
ily at state or territory level (n=>54, 66%). The charac-
teristics of interview participants was similar to survey
respondents. See Table 1 for a more detailed breakdown
of participant characteristics.

Conceptualisations of CS and alignment with current
approaches

Three quarters of survey participants reported being at
least “slightly familiar” with the term “citizen science”
(n=62, 75%), including 12% reporting being very familiar
(n=10). Most interview participants were familiar with
the aims and principles of CS, though terminology used
to describe CS was often intertwined with other terms,
like consumer and community engagement, community
consultation, co-design, co-production and partnership.

Well, I've not really heard the word before—citizen
science... Certainly not familiar with the terminology
but familiar with the concept of research being col-
lated with members of the public. That’s very, very
much kind of done, as much as possible within our
organisation. [P. 42, Senior policy officer, GOJ
Maybe we don’t use that terminology as such. We
probably just call it co-design or participatory
research, I think we've called it, but in essence, it's
very much the same thing. [P49, Nutritionist, GO]

Participants had often encountered CS through envi-
ronmental projects they had heard about or partici-
pated in, though a small proportion had come across CS
through health-related projects.

Participants described several features which set CS
apart from current community engagement, including
the values they ascribed to CS and practical differences
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Table 1 Characteristics of study participants
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Characteristics’

Phase 1 Survey (n=283)

Phase 2 Interviews (n=21)

n % n %
Age group (years)
18-29 7 8.6% 1 4.8%
30-39 21 259% 5 23.8%
40-49 19 23.5% 4 19%
50-64 33 40.7% 10 47.6%
65 or older 1 1.2% 1 4.8%
Total 81 100 21 100
Gender
Female 64 80% 18 85%
Male 13 16.3% 2 10%
Prefer not to say 3 3.8% 1 5%
Total 80 100 21 100
Sector?
Health promotion and chronic disease prevention 58 60.4% 15 70%
Health care 9 9.4% 1 5%
Planning & public spaces 8 8.3% 2 10%
Transport 5 5.2% 1 5%
Sport, recreation & active transport 5 5.2% 2 10%
Human services and social assistance 4 4.2% 0 0%
Environment 3 3.1% 0 0%
Other 4 4.2% 0 0%
Total 96 100 21 100
Professional role/Occupation
Program manager 21 26.3% 6 28.6%
Senior policy officer 17 21.3% 5 23.8%
Senior manager/Executive 9 11.3% 1 4.8%
Policy/Program director 9 11.3% 3 14.3%
Policy officer/analyst 5 6.3% 1 4.8%
Dietitian or nutritionist 4 5.0% 2 9.5%
Research officer/manager 3 3.8% 0 0%
Health promotion officer 3 3.8% 0 0%
Other 9 11.3% 3 14.3%
Total 80 100 21 100
Organisation type
Government organisation (GO) 50 79.4% 16 76.2%
Non-government organisation (NGO), and peak bodies 4 6.3% 1 4.8%
Not for profit (NFP) or charity 3 4.8% 3 14.3%
Other 6 9.5% 1 4.8%
Total 63 100 21 100
Level of organisation?
Local or regional 30 30.3% 6 27.3%
State/Territory 54 54.5% 13 59.1%
National 14 14.1% 3 13.6%
Global 1 1% 0 0.0%
Total 99 100 22 100

T Note: a sequential sampling approach was used to recruit participants throughout the two phases of this study. Therefore, participants appear in one or both phases

of the study

2 Participants had the option of selecting more than one sector in which they work, and level of their organisation
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Table 2 The defining characteristics of citizen science
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Conducted under a research framework

Nature of involvement

Leadership and governance

Democratisation of knowledge production and solutions generation

- Community involvement in scientific research
« Involvement in data collection

- ‘Active’involvement
- Involvement throughout projects (e.g. through
multiple project phases, or from the outset)

+ More community-led or bottom-up
- Loose or flexible approach

- Community seen as a "genuine stakeholder"
+ A more democratising and empowering approach

in conducting a CS project. A summary of the defining
characteristics of CS that were identified is provided in
Table 2.

Citizen science was understood in various ways,
though the involvement of community members in sci-
entific research, particularly involvement in data collec-
tion was commonly discussed as a defining feature of
CS, consistent with widely accepted definitions of CS.
However, operating under a ‘research framework; within
CS was considered pragmatically different to how many
described conducting other engagement activities.

... [CS is] something that’s quite rigorous that has
some, sort of, evidence base behind it, in terms of the
methodology. Something that’s been tried and tested
and obviously peer reviewed in terms of the method-
ological approach. [P31, Senior policy officer, charity
organisation]

The degree of involvement of community members in
the research process was a distinction that participants
frequently drew on in defining CS approaches. While,
for some, CS was articulated purely as a data collection
exercise, for others data capture was just one component
of a sustained engagement across the course of a project.
For example, many participants considered involvement
of community from the outset and/or across the whole
length of projects as key features of a CS approach,
including contributing to identifying research priori-
ties or defining research questions, though to designing
research methodologies, conducting projects, and dis-
seminating findings.

Another characteristic used to define CS related to its
unique connection to those affected by issues and/or
their involvement in contributing to potential solutions.
Additionally, some participants described CS as a process
of bringing people together to achieve greater collective
impact.

Where the broader population is enabled, generally
through technology, in participating in the solution
of a problem that would be difficult to tackle by one
person alone. Different perspectives and collective

power bringing solutions. [P37, Health promotion
officer, GO, survey]

CS was seen by many to align with their philosophy
and approach to community engagement. Several par-
ticipants considered CS as an extension of their existing
practice and when considered on a spectrum of public
involvement, CS was seen as a more collaborative and
democratising approach. Central to this was a common
perception that CS represented a shift in power dynamic
and a recognition of the public as a valued and “genuine
stakeholder” who’s contribution is unique and instru-
mental to project success. CS was described as more
empowering, bottom-up, and “more equal’ collabora-
tion between professionals and community members,
when contrasted with community consultation. There
were some who already engaged with their communities
in ways which aligned with their understanding of CS,
which encompassed co-designed, grass roots or commu-
nity-initiated processes, emphasising a focus on two-way
exchange and agency.

health promotion is ... working with us, not on us,
that sort of philosophy, that’s health promotion 101.
So that is obviously a main aim, is making sure that
we are working with people, so that’s the whole co-
design collaborative approach that we take, the
community-lead approach that we take, the capac-
ity building approach we take. So that is one of the
main objectives, working with communities. [P82,
‘Other’ occupation, GOJ

By contrast, those who described their engagement
processes as predominantly stakeholder-led (e.g. inviting
public submissions), as well as those who didn't engage
under a research framework or described doing less
direct community engagement, tended to see the practice
of CS as quite new and/or unfamiliar.

Opportunities for CS in public health

A substantial proportion of survey (n=39, 47%) and
interview (n="7, 33%) participants indicated their organi-
sation engages in activities that could be considered as
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in your work .

in the work of your organisation I

in policy and practice more broadly I

0% 20%

M Not at all/Very little

Somewhat
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40% 60%
% of participants

80% 100%

Quite a lot/To a great extent

Fig. 1 Perceived areas of application for citizen science in the work of participants (N =83)

CS and/or they had been involved in a CS project as part
of their work (survey n=36, 43%; interview n=6, 29%).
Most interview participants with CS experience worked
in health promotion and chronic disease prevention and
at state/territory level. Participants described CS projects
in the areas of physical activity and walkability, urban
development, healthy schools, food security in rural and
remote communities and healthy lifestyle programs co-
designed with vulnerable communities. For example, one
participant described local government-led CS projects
that aimed to support people to “advocate for increased
active living infrastructure within their neighbourhood”
(P.82). Another described a state government-led pro-
ject, which aimed to engage communities in assess-
ing the quality of green spaces in their neighbourhood
and increase community demand for improved built
environments.

We were going through planning reforms, so we
really saw this was kind of a watershed opportu-
nity.... So we realized that, when we were doing all
of those people in the room, there was a big gap by
not having citizens and we were using citizen science
strategies as a way of trying to fill that gap, and local
government loved it. [P83, Policy/Program director,
research translation organisation]

As shown in Fig. 1, half of survey participants saw a
role for CS in their work (n=41, 50%) and the work of
their organisation (n=45, 55%), and most saw a role for
CS in public health more broadly (n =69, 84%).

Most interview participants saw CS as complemen-
tary to their current work and saw CS as a way to address

some of the challenges of current approaches to com-
munity engagement, which were considered to be overly
prescriptive and too disconnected from those affected by
the issues they seek to address.

It was against this backdrop that participants perceived
the relative advantages of CS approaches in terms of: (a)
a more rigorous approach to community engagement, (b)
accessing richer data; (c) increasing meaningful engage-
ment; and (d) a mutually beneficial approach.

A more rigorous approach to community engagement
Several participants reflected on a history of ad-hoc com-
munity engagement and described their past community
engagement experiences as ‘box-ticking’ exercises, to ful-
fill statutory or organisational requirements. By contrast,
CS was thought to provide a more robust and system-
atic research framework around engagement activities,
which could lend greater credibility, visibility and rig-
our to qualitative data like perceptions and experiences
that could sometimes be seen as “soft” Collecting data
in a more “evidence-based” way was seen as important
to ensure they were receptive to community-identified
issues, and to justify decisions that were reached.

I think [citizen science is] very separate because
there’s no, I mean, the way in which we engage is
very organic, it’s very — it can be quite ad hoc — it’s
not what I call a systematic approach. So obviously
that’s very open to biases. [P31, Senior policy officer,
charity organisation]
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Accessing richer data

Participants discussed the value of CS in terms of its
potential to provide access to new and richer data
through capturing more diverse perspectives and lived
experiences that cannot be obtained through other
means or are considered ‘hard-to-reach! For example,
over two thirds of participants saw value in CS as an
approach to improve the relevance of research (n=58,
71%) and evidence-based practice (n="56, 68%) (rated as
“very valuable” or “extremely valuable”), and discussed
how CS enables the generation of rich evidence as an
important input to decision making.

I feel that it [CS] just adds value to the work that I
do, because I hear perspectives that I'm not going to
hear from any other stakeholder around me... And so
I feel like when we leave the citizens out or the com-
munity out, we very much hear only one part of the
story... [P49, Nutritionist, GO]

...it’s better data that you collect, because simplisti-
cally, you're getting more people to collect it. So you've
got more data. You've got a wider variety of perspec-
tives and inputs. [P26, Strategic Planner, GOJ

For many participants CS was also discussed as a way
to “bridge the gap” between population-level data and
local insights and lived experiences of issues on the
ground. Participants operating at local or regional lev-
els often discussed the challenge of relying on national
and state-wide data to inform their decision making, in
that this “one size fits all” approach does not account for
place-based differences in how health issues affect com-
munities differently.

I think Citizen science gives us a chance to have
more local data. We're often trying to translate data
from [city] at worst, or just from statewide data at
best, and it doesn’t always translate to our commu-
nity in our context... So it gives us an opportunity to
find out more about our community. [P.5, Program
manager, GOJ

Increasing meaningful engagement

The third subtheme spoke to the opportunities CS
offered for more meaningful or “less tokenistic” engage-
ment of the public in research and decision-making pro-
cesses, which was considered a foundation for realising
other wide-reaching benefits.

...often policy makers and prevention people engage
with citizens in a really tokenistic manner, but if

Page 8 of 15

you're giving them the tools to be able to collect the
data, and theyve got the decision-making on what
bits of data they collect, and where they collect it,
then I think that’s giving them a bit of power. [P.83,
Policy/Program director, research translation organ-
isation]

Participants often saw CS as a vehicle to raise commu-
nity awareness about issues (n=59, 73%), and to build
community support or capacity for action (n=64, 79%).
For example, in interviews, participants spoke of CS as
a process which not only has the potential to improve
health, scientific and policy literacy, but also to foster
community ownership over project findings and increase
public interest in and advocacy for public health issues.

So we were seeing the citizen science not so much as
a strategy to gather data, although we did want that,
it was more as a vehicle to start to create a commu-
nity movement where the community could actually
start to ...first of all, be aware of the issue, have a
say in what they thought was really important... and
then start to demand from the building sector, the
government, local government, different outcomes.
[P83, Policy/Program director, research translation
organisation]

Participants also felt that CS offered untapped poten-
tial to harness community voice for policy advocacy and
emphasised the power of hearing stories direct from
those most affected to bolster their advocacy efforts and
increase pressure on governments to act. A few partici-
pants also spoke about opportunities afforded by CS to
contribute to more meaningful and sustainable policy
and practice outcomes, through building trust, transpar-
ency and long-term relationships between communities,
practitioners and policymakers.

Politically, I think citizen science approaches have
real value and real untapped potential in terms
of making a real difference in enabling people and
information to be heard and received politically that
may not usually be harnessed in that fashion. [P82,
‘Other’ occupation, GOJ]

1 actually think, in terms of sustainability and to get
real change, it’s [citizen science] incredibly valuable.
[P42, Senior policy officer, GOJ]

A mutually beneficial approach
Lastly, CS was considered advantageous because it was
seen to offer mutual benefit for both organisations and
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Fig. 2 Survey participants’ perceptions of challenges of citizen science approaches (N=82). *Other includes accessibility and applicability of
findings; measuring impacts, research design and management, “Sovereignty; fidelity”; and “Over complication of simple community feedback”)

community members, something participants felt exist-
ing engagement approaches often lacked.

I think sometimes members of the community are
looking for something to participate, to give to as
well, and obviously to help organisations such as
ourselves... So I think that's something that benefits
both sides as well... So all these things that can be
done better, because there are just more people doing
it and participating than we could possibly do by
ourselves. [P. 11, Senior policy officer, charity organi-
sation]

Some participants felt, if practiced well, CS offered a
mechanism for more open, two-way and community-
led exchange as a contrast to pre-defined stakeholder-
led processes, for example to support communities to
raise issues of importance to them and to gather and use
their own data to shape policy dialogue and advocate for
changes that they want to see.

Perceived challenges of CS
Across survey and interview participants, the main chal-
lenges of CS approaches were perceived to be ensuring
data quality (n=63, 77%), resourcing and/or expertise
(n=58, 71%), project governance (n=45, 55%) and
recruitment and engagement of citizen scientists (n=12,
57%) (see Fig. 2 for survey responses).

In terms of resourcing, CS was seen as being poten-
tially more time consuming than other approaches, and
the funding and time required to plan for, manage and

deliver CS projects, as well as developing the expertise to
facilitate this process were key challenges.

It’s time consuming, though I don’t see that as a defi-
cit, but organisationally, time does cost money. So
it’s just a general understanding that it will cost a bit
of time and money to invest in this approach. Obvi-
ously, I think that is worth it for the end results, but
it is a constraint organisationally. [P49, Nutrition-
ist, GOJ

Some participants raised concerns about the quality of
CS findings due to biased or non-representative samples
(e.g. due to possibility of CS appealing more to health-
conscious individuals), and a lack of methodological
rigour, and expressed doubts about how receptive some
government organisations may be to trusting the cred-
ibility of CS findings. It was acknowledged, however, that
in some instances obtaining the views of unreached and
diverse participants may be more valuable than repre-
sentativeness and reliability. Some participants acknowl-
edged that for them, CS can offer one piece of the puzzle
to complement other data collection activities.

I think the biggest challenge that you would face
would be the reliability of data and being able
to defend that... if you could be concerned that it
could be skewed based on a handful of people who
might have an alternative motive or who might not
understand the concept properly... [P.74, Senior
policy officer, NGO alliance]
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Governance, including management of citizen sci-
entists and finding the right balance of control over
the research process was another common challenge
raised. For example, several considered CS as politi-
cally riskier than other engagement approaches, due to
a greater investment of resources, less control over who
participates and their responsibilities, and the poten-
tial to hear unexpected or unwanted findings. As such,
some emphasised the importance of safeguards such as
setting and managing expectations of participants.

Some participants had concerns about the recruit-
ment and sustained engagement of citizen scientists,
particularly those from diverse or vulnerable popula-
tion groups. For example, two participants relayed dif-
ficulties recruiting and retaining citizen scientists to
take part in CS projects they have conducted. One par-
ticipant also felt a reliance on volunteers or community
champions was riskier than paid employees and had
potential to overburden citizen scientists.

Those projects are vulnerable to falling over because
you're often relying on volunteers or community
champions who move on. There’s always the risk of
them falling over or not being successful or not being
sustainable. But those that do kind of have the right
ingredients and go, they're gold. [P18, Policy/Pro-
gram director, GOJ

Supporting CS in policy and practice

Participants identified various structures and processes
to support wider uptake of CS in policy and practice,
including the organisational context and readiness,
awareness and acceptance, professional capacity building
and tools and technology (Fig. 3).

Organisational context and readiness

The organisational context, including organisational
priorities around community engagement, research
agenda and infrastructure, and appetite for CS were
considered key factors in influencing the extent to
which participants felt their organisations were ready
to utilise these approaches. Acknowledging the signif-
icant time and costs these approaches can take, many
participants highlighted the need for dedicated fund-
ing and personnel to support CS activities. Others
spoke of existing infrastructure, capacity and expertise
to support community engagement activities, includ-
ing established research and partnership agreements as
necessary ingredients.

Well, I think it needs to be somebody’s job. You
know, like if we truly want, and I think citizen sci-
ence is a tool, I think we need a broader kind of
policy framing... [P83, Policy/Program director,
research translation organisation]
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Several participants considered CS to be an oppor-
tunity to truly realise organisational priorities and/or
legislative requirements around increasing consumer
involvement in decision making and advocacy. Some dis-
cussed CS approaches as almost inevitable or “part and
parcel” of how organisations operate in future, as organi-
sations become increasingly consumer-centric.

I think increasingly as we move forward, consumer
engagement and citizen involvement is going to
become, a given. It’s going to be part and parcel of
how government does business, and it’s already like
that. But they're going to expect, I think a higher level
of, in terms of the quality of what's being offered to
them, they're going to expect a lot more. And I think
we, as organisations, have to be attuned to that and
have skills to actually accomplish that. [P31, Senior
policy officer; charity organisation]

However, several participants also expressed scepticism
about how CS would ‘fit’ in their organisation’s workplan,
which some attributed to a lack of experience in using
CS. Others emphasised to achieve many of the benefits
discussed, being open, flexible and sharing power with
communities was fundamental, but discussed organisa-
tional constraints and risks associated with this, includ-
ing insufficient infrastructure to support meaningful
community involvement or a lack of will for institutional
change.

Raising awareness and acceptance of CS

Almost all interviewees discussed a lack of awareness and
understanding about CS within their organisation and
considered awareness raising as the critical first step in
generating wider acceptance and interest. Gaining clarity
about what CS is, how it is distinct from current engage-
ment approaches and what it offers over and above other
approaches was considered important in demonstrating
the business case for CS.

Participants emphasised the importance of evidence
and examples that demonstrate the process, feasibil-
ity and outcomes of CS projects, and champions within
organisations who could advocate for the use of these
approaches.

Case studies like that done in other governments
would be so valuable. I think a lot of it is just trying
to work out where the benefits are and if you see sim-
ilar implementation elsewhere that’s been successful,
that’s half your work for you, in terms of trying to get
change and trying to start something new. [P.36, Sen-
ior policy officer, GOJ
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Professional capacity building

Participants described a need for information, guide-
lines and training workshops focussed on the process of
designing, implementing, and evaluating CS projects to
enable their use in policy and practice settings. Alongside
capacity building activities, two participants felt frame-
works or standards for the practice of CS could be estab-
lished and embedded within reporting structures for
organisations with mandatory engagement requirements.

I think omne thing that really helped initially for
me when I was trying to advocate for this type of
approach in our own research was having guide-
lines... [P49, Nutritionist, GOJ]

Technology

Finally, for CS to be more widely adopted, several people
spoke of the need for greater access to supporting tech-
nology and tools, including affordable and validated data
collection tools and an online portal to provide access to
current projects and resources to support stakeholders to
effectively design a project to address their needs.

The tools that are available will need to be varied
depending on the need they need to serve of course.
But the tools out there vary in terms of... their avail-
ability and in terms of their affordability and that
is definitely something that needs addressing... [P.82,
"Other’ occupation, GOJ

Discussion

There is considerable potential for CS approaches to
support policy and practice goals in public health and
chronic disease prevention. While researchers have
begun to investigate policy makers’ perspectives of
CS[63], to our knowledge this is the first study to explore
how CS is perceived and applied in public health policy
and practice, with a particular focus on examining how
CS was seen to align with existing approaches to commu-
nity engagement. There was a plurality of understandings
about CS that were expressed, and individual’s orien-
tation and approach to community engagement often
influenced how they perceived the relative advantages
and uses of CS. Given the natural alignment between CS
and approaches such as community-based participatory
research and participatory-action research[38, 64-66],
as well as the numerous definitions and typologies of
CS[23, 54, 67, 68], we were unsurprised to find that CS
was understood in a wide variety of ways and occasion-
ally overlapped with terminology for other engage-
ment approaches. This mirrors the ‘plurality’ described
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by Haklay and colleagues[69] and other CS scholars[53,
70-72] in characterising CS as an adaptable approach,
that is defined in relation to the context in which it is
applied and the functions it is intended to serve. There
was a sense among our participants that CS had familiar
roots and aligned in principle with many values and aims
of their community engagement activities, but would dif-
fer in practice from how they typically involve communi-
ties in their work. Our findings indicate that in a public
health context, greater awareness and adoption of CS
may be facilitated by clarification of the conceptual and
practical boundaries between this approach and the vari-
ous methods of community engagement that are used.

We found there was substantial appetite for CS among
policy and practice stakeholders working in a variety of
government, non-government and not for profit organi-
sations, and those operating at local, regional, state and
national levels. CS was seen to offer a range of advan-
tages, with potential to address multiple strategic objec-
tives of organisations. Perceived benefits included
providing a framework for more rigorous engagement,
contribution of valuable data, meaningful engagement
and community mobilisation to achieve sustainable pub-
lic health outcomes, and offering a mutual “win-win”
for citizen scientists and supporting organisations. Par-
ticipants felt CS may be particularly useful for generat-
ing new data in areas which were under-studied and
under-resourced, including the evaluation of interven-
tions that have diverse grass roots impacts (e.g. physical
activity infrastructure), and investigation of commercial
determinants of health (e.g. youth access to vaping and
e-cigarettes). This suggested the drivers for using CS in
public health were consistent with other policy areas (e.g.
environmental, science and planning policy) related to
the generation of evidence, provision of resources and
civic empowerment[24, 26, 29] albeit with additional
goals related to harnessing community voice for policy
advocacy. However, further work is needed to examine
the motivations and objectives of public health organi-
sations which have used these approaches and how they
have gone about translating CS principles into practice in
ways which attend to the needs and priorities of commu-
nity, academic and policy stakeholders.

Ultimately the appraisal of CS by participants in this
study was a trade-off between multiple benefits (or “mul-
tiple agendas”) and a number of perceived risks. While
many participants spoke passionately about what CS
could bring to their work and/or that of their organi-
sations, several were sceptical of what CS could offer
beyond current approaches or if certain challenges
weren't overcome. Common concerns regarding the
resource-intensive nature of CS along with challenges in
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demonstrating impacts of CS activities, presented bar-
riers to the use of these approaches. Interestingly, CS
was considered to offer a more robust method of com-
munity engagement, but is also vulnerable to being mis-
trusted due to issues like validity and generalisability of
data. This highlights the need to develop procedures and
resources to improve the scientific strength of CS in line
with similar approaches[73]. For example, as Chapman
and colleagues[27] discuss, for CS to be considered a
legitimate tool for supporting decision making and pol-
icy development, the evidence produced would need to
confer confidence that it was generated by rigorous and
appropriate methods. Further leveraging CS at the organ-
isational level necessitates professional development
in the design of projects which ‘strategically considers’
and complements the organisation’s needs and existing
efforts to maximise the impact of these approaches [74]
(p.10). Lessons may be learnt from the broader participa-
tory research (PR) and community engagement literature
regarding supporting and evaluating engagement activi-
ties of this nature in policy settings[9, 75]. For exam-
ple, in their critical review of PR in public health, Cargo
and Mercer[76] argues the advancement of PR science
and practice requires strategic investment in four areas:
future research which ‘establishes the effectiveness of PR
in achieving health outcomes’; funding for infrastructure
to support new and ongoing PR projects and to integrate
PR into organisations’ operating procedures; education
and training in these approaches, and; increased insti-
tutional support and policies that recognise the unique
nature and benefits of PR as well as their ethical review
requirements (p.342). In Australia, research funding pro-
grams, including by the National Health and Medical
Research Council (NHMRC) are increasing their focus
on CS[77]. Greater efforts are also being made to build
capacity in CS generally[78], as well as in public health
policy and practice[79]. We would therefore expect to see
ongoing development of CS methods over the next dec-
ade and increasing interest in understanding the contexts
in which CS approaches may be applied as they become
increasingly salient in public health and politically viable
for the policymakers and practitioners who champion
them.

Strengths and limitations

A major strength of this study was the methodological
triangulation provided through mixing of survey and
interview methods[80], which enabled us to generate two
complementary datasets that afforded both diversity in
types of participants reached and richness and meaning-
fulness in results generated. The diversity of our sample
who worked in a range policy and practice settings across
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the broad public health field also bolstered the potential
representativeness of findings.

However, the small sample of 83 survey participants
was a limitation in this study as it meant we needed to
rely on descriptive data rather than using statistical tests
to examine relationships between participant character-
istics (e.g. sector, organisation type, organisation level)
and their familiarity with and perceptions of CS. While
we note our interview sample was less diverse than our
survey sample, our qualitative analysis of interview data
did not surface any clear patterns between participant
characteristics and their conceptualisations and perspec-
tives of CS.

Conclusion

This study demonstrated widespread interest and appe-
tite for the use of CS approaches as an input to inform
and shape policy and practice in public health. While the
terminology of CS may be relatively unfamiliar, we found
the principles and to some extent the practice of CS are
known to policy and practice stakeholders and may com-
plement how they engage with the public in their work.
To expand the use of CS approaches and achieve their full
potential in promoting meaningful community engage-
ment in public health, strategic investment is needed to
generate awareness and acceptance of CS approaches and
to build capacity, infrastructure, and practical tools to
support CS within public health organisations.

Abbreviation

cs Citizen science

PR Participatory research

GO Government organisation
NGO Non-government organisation
NFP Not for profit organisation
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