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Partnering with people most affected by mental health problems can transform mental health outcomes. Citizen science as a research approach enables partnering with the public at a substantial scale, but there is scarce guidance on its use in mental health research. To develop best practise guidelines for conducting and reporting research, we conducted a systematic review of studies reporting mental health citizen science research. Documents were identified from electronic databases (n = 10), grey literature, conference proceedings, hand searching of specific journals and citation tracking. Document content was organised in NVIVO using the ten European Citizen Science Association (ECSA) citizen science principles. Best practise guidelines were developed by (a) identifying approaches specific to mental health research or where citizen science and mental health practises differ, (b) identifying relevant published reporting guidelines and methodologies already used in mental health research, and (c) identifying specific elements to include in reporting studies. A total of 14,063 documents were screened. Nine studies were included, from Australia, Belgium, Canada, Denmark, Netherlands, Spain, the UK, and the United States. Citizen scientists with lived experience of mental health problems were involved in data collection, analysis, project design, leadership, and dissemination of results. Most studies reported against some ECSA principles but reporting against these principles was often unclear and unstated. Best practise guidelines were developed, which identified mental health-specific issues relevant to citizen science, and reporting recommendations. These included citizen science as a mechanism for empowering people affected by mental health problems, attending to safeguarding issues such as health-related advice being shared between contributors, the use of existing health research reporting guidelines, evaluating the benefits for contributors and impact on researchers, explicit reporting of participation at each research stage, naming the citizen science platform and data repository, and clear reporting of consent processes, data ownership, and data sharing arrangements. We conclude that citizen science is feasible in mental health and can be complementary to other participatory approaches. It can contribute to active involvement, engagement, and knowledge production with the public. The proposed guidelines will support the quality of citizen science reporting.
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Introduction

Globally, mental ill health accounts for at least 18% of the global disease burden, with an estimated global annual cost projected at US $6 trillion by 2030 (1, 2). Mental health remains a neglected priority, with underinvestment by policymakers and funders (3). A secondary analysis of longitudinal cohort study data has demonstrated that levels of mental health distress in the population increased further during the COVID-19 pandemic (4).

Mental health systems have been criticised for insufficient attention to human rights, (5) an over-emphasis on medical approaches, (6) and for ignoring structural inequalities (7). There are calls for disruptive innovations to transform mental health and social care systems, (8) for example by harnessing the experiential knowledge of people who live or have lived with mental health problems (9–12). Involving people with lived experience of mental health conditions in service delivery, development and leadership can promote equity, citizenship, and social justice, challenge the status quo, and strengthen systems (12). Public involvement in mental health research has benefits for those who participate; it can support personal empowerment, recovery and social connectivity, and can promote positive mental health outcomes (13).

Citizen science is an emerging approach to enabling public involvement at scale, which therefore has the potential to contribute to mental health system transformation. The European Commission has defined citizen science as public engagement in scientific research activities, where citizens actively contribute to science either with their intellectual effort, surrounding knowledge, or their tools and resources (14). These activities are often facilitated by information and communication technologies (15, 16). The European Citizen Science Association (ECSA) has published ten principles to serve as best practise guidelines for the application of citizen science within diverse situations and academic disciplines, (17, 18). These are widely used to differentiate citizen science from other research methodologies (19, 20). Citizen science projects have become popular in astronomy, environmental science, biology, ecology, health and medicine (21, 22), where the coproduction of knowledge between researchers, communities and the public can foster improved research outcomes, impact and transparency, and can support data accessibility and utilisation (23). Citizen science enables the public to actively contribute to different aspects of the research process, from conceptualization and data collection to knowledge translation and evaluation (24, 25). Citizen involvement in knowledge mobilisation enhances citizens’ role as constituents and advocates for research outputs, which could potentially motivate decision-makers to engage with researchers in implementing active real-life policies (26).

Mental health research has an established tradition of utilising participatory research approaches, including through survivor and service user-led research, and in the emerging academic disciplines of mad studies (27, 28). In contrast, the use of citizen science as a research approach in mental health is emerging and yet to be established. The application of citizen principles is complex in mental health research, due to possible ethical and legal implications arising from collecting and analysing sensitive information, such as mental health diagnoses and experiences. Citizen science often requires the development of infrastructures to support involvement at scale (15) and it is unclear whether existing citizen science infrastructures are suitable for mental health citizen science. More generally, there is sparse knowledge about citizen science engagement, appropriate research methodologies and standardised guidelines for measuring citizen science metrics and reporting (29, 30).


Aims and objectives

This systematic review aimed to synthesise published evidence to develop best practice guidelines for conducting citizen science projects in mental health. The objectives were:


Objective 1

To investigate the views of researchers and citizen science contributors regarding the use of citizen science projects in mental health in relation to the ten ECSA principles.



Objective 2

To identify the ethical and legal issues arising from citizen science approaches in mental health research.



Objective 3

To integrate the findings to development of best practice guideline for future citizen science projects in mental health.





Methods

This review was conducted as part of the Citizen Science To Achieve Co-production at Scale (C-STACS) Study.1


Search strategy and selection criteria

This systematic review was conducted following the Preferred Reporting Items for Systematic Review and Meta-Analysis (PRISMA) guidelines (31). The review protocol was pre-registered (PROSPERO CRD42022316042).

Five sources of data were used. First, a search was conducted across ten electronic databases from inception to the 22nd of March 2022. Due to the cross-disciplinary nature of citizen science, databases from health sciences, social sciences and technology were included. Databases searched were MEDLINE, EMBASE, APA PsycINFO, Cumulative Index of Nursing and Applied Health Literature (CINAHL), Applied Social Science Index and Abstracts (ASSIA), IEEE Xplore, the Social Science Citation Index, Centre for Reviews and Dissemination database, the Cochrane Central Register of Controlled Trials, the Cochrane Library, and Web of Science.

Second, we searched grey literature in citizen science projects blogs and websites (e.g., https://eu-citizen.science/blog, https://blog.scistarter.org/, https://www.spotteron.net/blog-and-news) for discussions about their citizen science activities, and citizen science platforms (e.g., www.patientslikeme.com, www.zooniverse.org) for mental health projects.

Third, we searched conference proceedings from three citizen science-related conferences (citizen science association websites: citizenscience.org/home/events/conferences; European Citizen Science Association: ecsa.citizen-science.net/conference; Engaging citizen science conferences: conferences.au.dk/citsci2022) and two mental health conferences (enmesh.eu/conferences.html; researchintorecovery.com/events/refocus-on-recovery). We then cross-checked for relevant published articles using Google Scholar (first 50 hits).

Fourth, we searched the table of contents from three relevant journals from inception to 30th March 2022: PLOS ONE Citizen Science; British Ecology Journal of Citizen Science; and Journal of Citizen Science: Theory and Practice. Journals were selected to include the main journals specific to citizen science.

Fifth, backward citation tracking was conducted by searching the reference list of all studies included for full-text screening and forward citation tracking of all included documents was conducted using Google Scholar. We did not find any new included papers.

We kept our search strategy broad, combining terms related to citizen science and any type of mental health. The search strategy was co-developed with a subject librarian (AA) and designed to systematically locate all available peer-reviewed research articles, studies published through citizen science platforms and other grey-literature documents providing information on the use of citizen science in mental health. Studies written in any language were considered. The search strategy used is shown in Table 1 and was adapted to each of the relevant databases as required.



TABLE 1 Search strategy.
[image: Table1]

We included(inclusion criteria) all studies and documents reporting on (i) citizen science as a research approach to engage public contributors in any form of mental health-related research, (ii) citizen science studies that engaged mental health stakeholders, especially people with lived experience of mental health issues, (iii) the experience of conducting or participating in a citizen science project that is related to mental health, or (iv) the use of citizen science approaches to collect data using any form of study design (quantitative, qualitative or mixed-method, systematic review). We excluded (Exclusion criteria) all studies or documents reporting on the use of other predefined participatory research methods, such as codesign, coproduction or surveys and interviews to involve defined community or study participants in mental health-related research using, studies that were not focusing on mental health. In this review, citizen science was defined as non-scientists participating in the research process to advance science, with ‘citizens’ traditionally defined as inhabitants of a particular locale (without regard to citizenship by legal status) (32). Other relevant definitions considered in differentiating citizen science from other participatory research are included in Table 2.



TABLE 2 Terminology definition.
[image: Table2]

The primary reviewer (OT) searched all databases and other sources, identified articles using the search strategy, uploaded to Endnote X9 and de-duplicated them. The systematic review platform Rayyan2 was used for eligibility screening. Two independent reviewers (OT & FL) screened titles and abstracts to exclude studies not meeting the inclusion criteria. Discrepancies were resolved through consensus between the two reviewers. The quality of screening was cross-checked by a third reviewer (YK) who independently conducted 10% of the screening. The full-text screening for eligibility was conducted by the first author (OT) for potentially relevant papers. Reasons for exclusion at the full-text screening stage were documented (Figure 1).

[image: Figure 1]

FIGURE 1
 Study selection PRISMA 2020 flow diagram.




Data extraction

Data from each included publication were independently extracted by two of three reviewers (OT, FL, and YK). Descriptive variables extracted were country of study, clinical population (i.e., type of mental health problem being investigated), study design (e.g., citizen science, randomised control trial), citizen science activity set-up and process details (e.g., time spent by a citizen scientist, name of citizen science platform) and researchers’ report (e.g., limitation and strength of the study, data availability, acknowledgements).

All included studies were treated as primary studies. For example, if an author writes a description of a study that is investigating the use of citizen science on any form of mental health problem, data from the report was extracted regardless of whether the citizen science study was ongoing or completed. The data extraction used a selective approach where the extraction of particular types of data related to the review objectives and questions of interest (33). Data were extracted to a customised and piloted data abstraction form and populated with variables about the study population and phenomena of interest. Double-checking and verification of the data abstraction tool and extracted articles were led by an independent reviewer (MS).

The quality of included studies was not assessed, because the review included a broad range of document types spanning research and non-research articles. Thus, using tools intended to evaluate design quality in research studies was not feasible.



Data analysis

The publication text was transferred to QSR International Nvivo 12 Pro for data analysis. The evidence synthesis began by organising the data using the ten ECSA principles for citizen science, shown in Table 3, (17). A qualitative evidence synthesis was then conducted through a deductive thematic analysis (34, 35) within each principle whilst preserving the concepts and information that were provided in the included documents. A deductive coding framework was developed (e.g., ‘10. Legal and ethical issues), where relevant adding predefined sub-themes from the ten principles with an ‘Other’ category e.g.,(‘10.1 Copyright’, ‘10.2 Intellectual Property,10.3 Confidentiality, ‘10.4 Attribution’ and ‘10.5 Other’). After familiarising with the data, all documents were independently coded by two reviewers (OT, YK), with frequent consultation with an independent reviewer (MS) to establish a shared understanding of the data in the form of a preliminary coding framework.



TABLE 3 The ten european citizen science association principles.
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The preliminary coding framework consisted of a range of themes describing the operationalisation and definition of each ECSA principle, with sub-themes selected to describe specific reported approaches and experiences of using citizen science. The preliminary framework was iteratively refined and reviewed by all authors. Reviewers maintained reflexivity by consistently discussing to gain a more varied perspective and bringing a broader range of experiences from lived experience, practitioner, and clinical perspectives.

The best practice guidelines were developed by the core review team (OT, YK, MS, SRE). This involved integrating the coding framework by (a) identifying elements specific to mental health research or where citizen science and mental health practises differ, (b) identifying relevant published reporting guidelines and methodologies already used in mental health research, and (c) identifying specific elements to include in reporting studies. The guidelines were reviewed and refined by the wider reviewer team.



Reviewer team

Consistent with citizen science, the review team consisted of researchers and non-scientist representatives from civic society organisations. The review team brought a range of disciplinary (public health, health research, information specialist, digital research, psychology, geography, sociology) and professional (counselling, clinical psychology, family therapy, nursing, social work) backgrounds, and included multiple civic organisations (specialising in mental health system transformation, survivor-led research, lived experience in research, social media). Some reviewers also identify with having lived experience of mental health problems or mental health distress, ensuring that lived experience is central to the analysis and interpretation.




Results


Characteristics of included studies

A total of 23,808 documents (23,633 from databases and 175 from other sources) were identified, and after de-duplication, 14,063 documents titles and abstracts were screened for eligibility. Eighteen publications were found eligible for full-text screening and nine articles were eligible and analysed for this review (36–44); Figure 1.

The studies comprised quantitative (n = 3), (36, 39, 43) qualitative (n = 1), (37) systematic review (n = 1), (38) randomised controlled trial (n = 1), (44) project summary report (n = 1), (42) mixed-methods (n = 1) (40) and citizen science methodology (n = 1). (41) All studies were conducted in high-income countries. The terminology used for citizen scientists were participants (n = 4), citizens (n = 2), citizen scientists (n = 1), crowd workers (n = 1) and not stated (n = 1). Duration of involvement by the citizen scientist in participating in the project ranged from less than 10 min up to 12 months.

Beyond the clinical population, there was no clear pattern in other stakeholders being involved in the citizen science projects, with four studies not identifying any other group, and others identifying involvement from relevant workers/leaders, e.g., school principals (41) or peer coaches. (43) One study reported engagement from multiple groups including families, third-sector organisations, public administration staff, data scientists, city council and social innovators. (42) No platform was used in more than one project. The characteristics of the included studies are described in Table 4.



TABLE 4 Characteristics of included studies (n = 9).
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Thematic analysis in relation to the ECSA principle

The included articles were analysed by synthesising the contents of included studies using the 10 ECSA principles.


Principle 1 – involvement

In most cases, the citizen scientist were involved as contributors; providing data, collecting data or completing tasks for the research project (36, 37, 39–42, 44). Data provided by citizen scientists included information such as their demographics, and views on school policies and programs (41). Citizen scientists were involved in research by asking them to collect information about their usage of the citizen science platform, (36, 37) information about their mental health issues (duration of symptoms, treatment status), (36) their personal experiences, (42) and completing and rating tasks. (39) In one study, citizen scientists were also involved as collaborators, acting as co-researchers to co-define, codesign and co-create the citizen social science research (42).



Principle 2 – genuine science outcome

The included citizen science projects achieved the goal of a genuine scientific outcome. Six included studies used citizen science approach to investigate primary mental health research (36, 40–44). Three studies evaluated the use of citizen science approaches to answer research questions about mental health belonging, (37) assess citizen scientist trustworthiness in detecting recorded video of children with autism spectrum disorder, (39) and behavioural health intervention research amongst people with severe mental illness (38).



Principle 3 (benefits) (objective 1)


Both citizen scientists and professional scientists identified benefits

The included studies indicated that citizen scientists identified their participation in their projects to be beneficial and worthwhile. Motivation to participate included forming social relationships, connectivity and joining a group or community (37, 40). The benefits of participating in citizen science projects included: citizen scientists being empowered, feeling better informed about their condition, promoting their mental health, well-being and acceptance of their illness, and increasing their help-seeking behaviour through sharing and exchanging information, and improved self-esteem (36, 37). Other benefits arising from participation included: personal enjoyment, relaxation from reading about other people’s personal storeys and mental health experiences; finding recognition, help and exchanging information with fellow peers about their mental health issues; enhancing their coping skills; decreasing stress and stigma, improved sense of hope; improving their mental health condition, quality of life, wellbeing, recovery and social function; and (for youth) allowing them to focus on their strengths and build resilience against their mental health challenges such as substance abuse, depression and anxiety (36, 38, 40, 41). The least reported benefit of involvement was citizen scientists discussing their mental health with a health professional (36). The only harm identified was the considerable amount of commitment and investment of time and energy required to participate which could be burdensome on the citizen scientists (41).

The professional scientists and researchers identified some benefits of citizen science participation based on its impact on science and citizen scientist. In terms of scientific benefits, conducting and designing citizen science projects was a way of demonstrating a commitment to a shared and collective research approach that is inclusive of researchers, communities and individuals (42). Integrating citizen science, community participatory research action approach with smartphone usage in research all contributed to overcoming traditional research constraints, such as increased participant recruitment and retention, data collection and analysis, interventions, and knowledge translation (41). For example, online crowdsourcing indicated a feasible and acceptable approach for reaching people with severe mental illness, to confirm their diagnosis, self-report and collate their health outcomes, and deliver adaptable interventions (38). Citizen scientists were found to be efficient and accurate in completing tasks (39). In terms of benefits for citizen scientists, participation in projects was seen by researchers as a promising tool for social connectivity, (37) and empowerment of individuals with mental health disorders, encourages participants to take control of their lives and manage their health conditions (36). Health outcomes for citizen scientists were reported as positive (38). For example, participating in an online community helped to build bridging recovery capital, meaning participants had access to a recovery-supportive online community, engaged with the outside world inclusive of community stakeholders, and helped participants to create a sense of hope in their recovery journey (40). An e-community offers qualitatively good information and provides interactive involvement and space for individuals to enjoy themselves (36).

Moreover, these benefits are achievable with the presence of supportive initiatives such as IT support, and professional facilitators to facilitate activities on the citizen science platforms (37). The main challenge identified by researchers was the time required to engage with the public, communities, and institutional management to promote citizen science projects (41). This engagement process was time-consuming but important; researchers reported that the benefits of citizen science projects are dependent on the interest of citizen scientists, the level of good information provided by citizen scientists and interactive involvement between researchers and citizen scientists (36).




Principle 4 (stages of participation)

Most citizen scientists in the included studies participated in data collection, (36, 41, 43, 44) and analysis of data that were allocated by professional researchers (39, 41, 42). For example, citizen scientists (referred to as crowd workers) were assessed for their trustworthiness and task completion in analysing the behavioural features needed for accurate machine learning detection of common Autism Spectrum Disorders in children (39). Similarly, the CoACT study proposed to allow citizen scientists to participate in the analysis and interpretation of data by establishing of citizen’s parliament that will include all mental health stakeholders who cocreated the study (42). Some projects involved citizen scientists before data collection, for instance, youth citizen scientists, people with mental health problems and their families, academics, third sector organisations and public administrators cocreated the study design (41, 45). In another, people with bipolar disorder contributed to the design of the crowdsourcing platform and the citizen science activities before the study implementation (43). Citizen scientists also participated in the dissemination and communication of citizen science results (41, 42).



Principle 5 (feedback)

Most projects did not report any aspect of feedback, either citizen scientists receiving project feedback or researchers providing feedback on the use of citizen science data. Only one study reported that evidence generated in their project was disseminated and translated into a societal outcome and knowledge mobilisation, which amplified the voice of indigenous youths in the community (41). The study did not provide further information on how this dissemination and translation of outcome was conducted.



Principle 6 (research approach)

All included studies reported on the limitation and biases of using citizen science as a research approach. A potential bias reported was in the way researchers frame citizen science task instructions for citizen scientists, thus influencing the citizen scientist’s responses towards the direction of the researcher’s desired outcomes and outputs (39). Another study discussed that the level of citizen scientist engagement and participation on project platforms is dependent on the number of participating citizen scientists, and concluded that citizen scientist engagement did not predict research outcomes (43). The impact and capacity of the citizen science project to support mental health is strongly dependent on citizen’s abilities and opportunities to develop quality relationships during the citizen science project activities, that satisfy their mental health belongingness needs and transform their engagement into positive relational outcome (37). Another study reported that citizen scientists feeling empowered through participating in a citizen science project could be influenced by other unknown external factors (36). The involvement of different stakeholders could potentially have an impact on the project’s quality, efficiency and expected outcome, due to conflicting interests and influence such as varied implementing academic institution strategic plan, political institution, social dynamics and citizen scientist expectation (41). One challenge reported in a systematic review of citizen science studies was the issue of hostile messages posted by some citizen scientists on the project platform discussion boards, posing potential threats to self and distress for other citizen scientists, this was reported in two out of the seven studies included the systematic review (38). Another study reported a similar experience of citizen scientists posting threatening and negative comments, unsolicited health tips and advice on the citizen science platform, but reported that a designated project facilitator was tasked with moderating and deleting such comments on the citizen science platform (36).



Principle 7 (data availability)

None of the nine included studies reported public availability of their data. Moreover, one study stated that the study data were not made publicly available because citizen scientists did not consent to data sharing due to privacy and ethical concerns (37). Another study stated that study data could be requested from the authors (39). Concerning open access to data, seven studies published their project in open access publication journal (37–43) and two were not open access (36, 44).



Principle 8 (acknowledgement)

Five studies acknowledged their citizen scientists by thanking them for their participation in the acknowledgements section as an un-specified group (i.e., not by name). (37, 39–41, 44). One project also acknowledged other stakeholder groups such as non-governmental organisations. (41) The remaining four studies included in this review did not report nor acknowledge the participation of their citizen scientists (36, 38, 42, 43). It is noteworthy, that two studies did not report any form of citizen scientist acknowledgement because one was reporting on a systematic review of citizen science projects (38) and the other on a pre-implementation project report (42).



Principle 9 (evaluation)

All included studies reported the strengths, limitations, and outcomes of their citizen science projects in relation to their scientific output, data quality, participant experience and wider societal or policy impact.


Scientific output

All studies or documents included in this review generated a scientific output in the form of publishing a research publication or project summary report. Three of the included studies reported and published the process and result outcome of the citizen science project (41, 43, 44). One of the studies was a realist evaluation of twenty-seven citizen scientists about their experiences in using the citizen science platform to improve mental health wellbeing (37). A study conducted an in-depth interview with citizen scientists and a social network analysis of the citizen science platform to capture the dynamics of interactions between citizen scientists (40). Aardom et al. (2014) examined and reported the extent to which citizen scientists are empowered through their participation in a citizen science project, and measures the correlation between citizen scientists’ empowerment and their health outcome (36). The trustworthiness of citizen scientists and their efficiency in completing a citizen science task was assessed and published (39). The CoAct project published a monograph, detailing the citizen science project proposal and expected outcome (42).



Data quality

Two studies reported that achieving a high-quality and reliable citizen science data requires the participation of a large number of diverse citizen scientists, (39, 40). In some instances generating quality citizen science data requires project-specific training for citizen scientists (39). Increased participation was associated with higher levels of motivation and commitment from citizen scientists (43). Data quality was improved by separating citizen scientist chat rooms according to different project groups to reduce data contamination, (43) or by moderating contributions (36). The prevention of data contamination was important, to separate participants that were involved in the Recovery plan only from others that were communicating with peer support coaches (43).



Participant experience

Citizen scientists were able to use and participate in citizen science projects through online platforms, though high dropout rates were identified and reported by researchers. Researchers reported that citizen scientists dropped out of the project due to the following reasons: lack of time and commitments from citizen scientists due to busy schedules; (41, 44) technical difficulties with platforms and internet access; (41) significant life events; (44) inability to engage online and preference for face-to-face interactions; (38) and lack of acknowledgement (40). Citizen scientists identified two barriers to participating in citizen science projects, limited participation time due to other commitments and personal lives busy schedules and technical difficulties in using online platforms (38). Effective engagement of participants was dependent on participants’ feeling of being endorsed and supported, having a sense of community belonging, and acknowledgement of their contributions (36, 40).



Wider societal or policy impact

A study reported that the involvement of individuals and other stakeholders in citizen science has the potential to be a catalyst for collective action, leading to an impact on healthcare policy, mental healthcare self-management, and digital health with specifics on the use of digital tools for citizens with mental health issues and their families (42). Projects providing platforms in which individuals can share their mental health experiences and find recognition for their experiential knowledge, contribute to the development of best practises in e-health (36). The participatory approach of citizen science projects creates opportunities for scalable and replicable digital health interventions (41).




Principle 10 (ethical and legal issues) (objective 2)

Two primary researchers included in this review reported to have obtained ethical approval before the commencement of their research (41, 44). Three studies reported obtaining informed consent from their citizen scientists through a protected application before any engagement and data collection (41, 43, 44). Three broad ethical issues were identified: security, personal information, and safeguarding issues. Security issues related to ensuring communication with citizen scientists is secure, and that access to platforms is password-protected. Personal information was addressed by not collecting any personal or clinical information, and not recording participants’ IP addresses (36). Where eligibility to participate in the citizen science project was restricted to individuals having the mental health issue of interest, de-anonymisation of data was of safeguarding concern, for example ensuring that collected data could not be linked with any social media sites and participant’s social media profile (40). One project addressed this concern by making the content of the project publicly available to anyone visiting without registration but requiring citizen scientists to register on the platform before any access to the project’s forum and chat activities (36). Safeguarding issues were addressed by the researcher monitoring the projects forum and discussion boards, where citizen scientist engages with each other (38, 43). For instance a study reported that to protect participants privacy all communications between peer coaches and citizen scientists occurred within the secure website where the study is being conducted (43). Building strong partnerships with the citizen scientists community based on equity, respect, co-ownership of data and co-produced knowledge translation was identified as an important element of the successful implementation of mental health citizen science research (43). All included studies did not report on citizen science participation attribution and the environmental impact of the citizen science project activities.



Development of best practice guideline (objective 3)

The small number of studies that met the inclusion criteria for this review indicated the novelty in the use of citizen science as a research approach in mental health research. ECSA health working group has notably stated that the use of citizen science in health research is relatively under-represented, despite its promising potential (46). All studies included in the review did not discuss following any reporting guidelines in the conduct of their research. Evidence has shown that reporting and assessing health research practises and experiences assists in developing best practice guidelines and ensures quality (47). It also assists in improving reporting, accuracy, completeness and transparency of the most important aspects of health research studies (48). To initiate a discussion on best practice principles of mental health citizen science research built on our review’s results, ECSA principle and common principles that guide participatory mental health research, we inferred and propose the following best practice guideline for conducting and reporting a mental health citizen science research– Table 5. The best practice guideline highlights the key concepts that should be in place for the conduct and reporting of a mental health citizen science project.



TABLE 5 Best practice guidelines for citizen science and mental health.
[image: Table5]





Discussion

To the best of our knowledge, this is the first systematic review evaluating the use of citizen science in mental health research. We synthesised the reported views of citizen scientists and researchers regarding mental health citizen science projects, including possible ethical and legal issues. The citizen science approach was applied in different mental health research for data collection, analysis, and delivery of interventions with a focus on citizen scientist empowerment, mental health promotion, recovery, and self-management. Our findings indicated that the use of the citizen science approach in mental health research is still in its infancy stages but feasible, because of the small number of eligible studies for this review (only nine studies). Our findings showed that most citizen scientists were involved as contributors and participated in the projects mostly during the data collection stages. Our results showed that citizen science projects encompass the collaboration and partnership between professional scientists and citizen scientists, including taking part in scientific activities, ranging from data contribution to comprehensive participation and project co-creation (60, 61). This supports evidence that citizen science as a research approach has the potential to actively engage and involve the public at every stage of research, beyond data collection (62). Though evidence shows that the level of involvement and participation of citizen scientists is dependent on the purpose and objective of the project design, type of research question, and available resources (63). The characteristics of citizen science projects also influence the intensity of citizens’ engagement, participation and geographical sampling frame (64).

Citizen science has the potential to foster citizen engagement and democratise knowledge generation, especially when integrated with established participatory research approaches in health research (25, 65). Citizen science has different frames for the conduct of research, as a result of its inclusivity, flexibility and adaptiveness at stages of the research process (15); Haklay 2018; (66) stated that participation is the key term that differentiates citizen science from other forms of participatory research, such as participatory action research, public involvement that is commonly used in mental health research. This “participation” could occur in spectrums based on citizen scientists’ engagement in contribution to democratic science, he noted that “participation,” however, remains open to multiple interpretations and arguably abuse by researchers (66). Moreover, studies have encouraged the use of the citizen science approach alongside other participatory approaches such as community-based participatory research, co-design and coproduction as a means fitting the approach within a wide variety of disciplines and practises (15, 25). A common example in the social science field is the involvement of civil society organisations and researchers to codesign solutions to societal problems, through a shared, open and reflexive research process (15). Since citizen scientists can participate in leadership roles in projects, in our opinion, citizen science research has the potential to challenge epistemic exclusion, by encouraging research participation from people who are otherwise excluded from research processes due to difficulties engaging in social settings through technology. Moreover, researchers must take caution in the use of this approach, not to worsen exclusion, for example by introducing barriers to participation from people who struggle with the use of technology. Propagation of research ownership by researchers who are already empowered against citizen scientists must be avoided. As the use of the citizen science approach evolves, frameworks that support the integration of the citizen science approach and other participatory methods, and address prospective challenges, such as ensuring active engagement, citizen science activity digital tools, and data integration is urgently required (15, 25).

Our review indicated that citizen scientists included in the studies enjoyed participating in citizen science projects because of their associated benefits. Evidence has shown that participating in citizen science assists in improving scientific literacy, and knowledge reasoning skills and changes public attitudes to science (67, 68). We noted that designing and promoting active citizen science engagement and participation requires a time commitment from researchers, citizen science project designers and citizen scientists. Past research emphasised that ensuring multiple stakeholder perspectives, inputs and citizen scientists’ engagement in citizen science projects, requires planning which is time-consuming both for researchers and the stakeholders (69). Most of the studies included in our review obtained ethical approval and informed consent for the implementation of their research projects. Moreover, the key ethical issues identified in this review were data protection and security, personal informal and safeguarding issues such as the identification of offensive posts on citizen science platforms though they were removed by project facilitators. The studies reporting these issues stated that mitigating such harm requires early planning and moderation of citizen science platforms. Similarly, Rayland et al. (2023) highlighted the increased use of online modes of delivering mental health-related interventions and the use of moderators as a key success to creating a safe and positive community (70). However, further research is required on the use of online platforms for mental health peer support and the role and mediation experiences of platform moderators (70). Similarly, the emotional safety of researchers and participants in participatory research is an ongoing discussion, that requires flexibility on the part of researchers and participants about how and what data is shared (71). A community-based participatory research study identified that mutual respect, management of the power relationships between researchers and participants, and moderation of forums were approaches to safely involving community members in all phases of their research process (72).

The ECSA principle does not guide the management of possible harm that participation in citizen projects poses on citizen scientists, especially people with mental health problems. Additionally, our study found that there was no consensus on the way mental health citizen science research should be reported and conducted, despite available guidelines such as the ECSA principles. All studies included in the review reported their project results and evaluation diversely, without any inference to following any guiding implementation or reporting principle. Despite the growing consensus of citizen science potential, the strategies for the implementation and standardised guidelines for measuring citizen science metrics and reporting are sparse (29, 30). Therefore, in starting a discussion around the ethical, legal and safeguarding issues that might arise as a result of online citizen science projects we are proposing the best practice guideline for mental health citizen science projects (Table 5). The use of a best practice guideline is important in building trust with communities and support for citizen science project designers (63).

All the studies included in our review were conducted in high-income countries. This supports evidence that there is sparse usage of citizen science approach in low-income countries, which is attributed to researchers and the public unfamiliar with the approach, and cultural differences about the use of online and technology platforms for research (73, 74). In our opinion, given that some aspects of citizen science are often implemented through technology mechanisms, digital exclusion may be a barrier to the adoption of citizen science in settings with limited access to technology and digital forms of research. A study discussed the framework for decolonising digital citizen science by enabling equitable participation in citizen science projects, especially amongst digitally excluded populations (75). Therefore, we are suggesting that further research be conducted on how best to promote inclusivity and exclusion of citizen science projects especially for digitally excluded populations. Future research should consider understanding measures of decolonising citizen science perspectives, and the use of citizen science in low– and middle-income settings.

We reported in our study that most projects did not report any aspect of feedback, either by the citizen scientists receiving project feedback or researchers providing feedback on how the citizen science data were used. The ECSA principle encouraged the provision of feedback to citizen scientists about how their data is used and processed. The provision of research feedback to citizen scientists promotes possible future involvement between citizens and professional scientists, ensures the use of relevant outcome measures, (76) and improves overall research quality. Lack of trust has been associated with poor mental health issues, and the use of robust feedback mechanisms between institutions (including researchers) and the public can strengthen or weaken public trust in institutional science (77, 78). For instance, daily COVID-19 pandemic debriefings were associated with building populations’ institutional trust and policy acceptance (79, 80).

In our opinion. There is the potential for ‘citizen science’ to be a contentious term in mental health, due to its implied acceptance of the terms and assumptions of science by people with lived experience of mental health, and the potential for inadvertent exclusion of people who do not identify as citizens. One study has highlighted that the meaning of ‘citizen’ is different between many Western countries and the rest of the world and that the terms ‘science’ and ‘research’ are more frequently associated with the novelty of findings in the West compared to the East Asia such as Japan where it does not communicate novelty (81). Hence, citizen science as a term may not be universally transferable, researchers are beginning to promote inclusivity by rebranding it as “community science” to avoid the term “citizen.” (82). Another possible contention is the discussion around financial remuneration for citizen science activity participation. Most citizen science project participation is voluntary, though this is not occasionally the case (83). This is different from the current practice in mental health research which encourages remuneration of research participants for their time when participating in any public engagement or involvement activity, in the form of cash or gift voucher. Despite the challenges that the use of citizen science is assumed to pose for health research, it is expected that citizen science may yield better knowledge, empower communities and improve community health (64).

The strengths of this review include the use of multiple sources both large databases, citizen science project-specific platforms and websites to search for eligible studies, the involvement of analysts bringing diverse perspectives, and the originality of this first-in-field review. The review’s inclusion and exclusion criteria allowed for different studies including grey literature to be included in the review, if eligible. However, a limitation of our study was that most of the included studies were found through empirical research databases, and most of the grey literature websites and platforms screened lacked sufficient information required for inclusion in the review. Another limitation of our study is that the reasons for non-inclusion at title and abstract screening stage were not recorded. To maximise comprehensiveness, we included studies investigating Autistic Spectrum Disorder, which in some settings would not be considered a mental health condition. A stricter interpretation will be warranted as the evidence base diversifies. Also, only two studies reported on the societal outcome and impact of using the citizen science approach in mental health. Our proposed best practice guidelines were inferred based on nine documents, indicating the development of knowledge is in its early stages. We anticipate that the proposed best practice guideline will evolve as experience increases in using citizen science approaches in mental health research. Development in other applications of citizen science indicates this is likely to happen. For example, best practice guidelines have been developed to guide scientists and practitioners in the development and use of digital citizen science applications (84).



Conclusion

Our review found nine studies that used a citizen science approach to mental health. To set this in context, a recent scoping review found only 81 articles that have used the citizen science approach across all health research, they were predominantly in physical activity and nutrition (85). The use of citizen science in mental health research is developing but still needs to address specific issues, e.g., consent, safeguarding and stigma. Compared with its use in natural sciences, its use in mental health research requires some adaptation, careful consideration of the consent process, impact and benefits monitoring, feedback and data ownership is needed. The best practice guidelines provide a preliminary defensible theoretical foundation for further research in mental health citizen science studies. This will assist mental health researchers, citizen science researchers and citizen scientists to co-develop more mental health-tailored projects. Citizen science has the potential to bring a more nuanced understanding of the views of professionals and citizens on the conduct of, and participation in, mental health research. This will support the development of mental health citizen science research as an important new methodology and emerging research approach to harness experiential expertise. In conducting health-related citizen science research, researchers, communities and policymakers must ensure to collaborate, co-create and share ownership in all aspects of research, towards translating data into comprehensible and actionable output at the population level (86).



Data availability statement

Data collected for the study, and a data dictionary defining each field in the set, will be made available to others; this data are what were extracted for use in this review from the included study, this includes (data identifiers, data dictionary, ECSA principle definition); and the study protocol. The requested data will be made available with publication as an Appendix.



Author contributions

OT and MS conceptualised the study, and OT wrote the first draft of the report. OT, FL, and YK extracted and analysed data. MS had access to and verified all data. All authors contributed to the article and approved the submitted version.



Funding

This work is funded by UK Research and Innovation (UKRI) Citizen Science Collaboration Grant (Funder reference: BB/V011707/1). MS and SR-E are supported by the NIHR Nottingham Biomedical Research Centre. MS and SR-E are supported by the NIHR Nottingham Biomedical Research Centre (NIHR203310).



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1175311/full#supplementary-material



Footnotes

1   researchintorecovery.com/c-stacs

2   https://www.rayyan.ai



References

 1. GBD Mental Disorders Collaborators. Global, regional, and national burden of 12 mental disorders in 204 countries and territories, 1990–2019: a systematic analysis for the global burden of disease study 2019. Lancet Psychiatry. (2022) 9:137–50. doi: 10.1016/S2215-0366(21)00395-3 

 2. The Lancet Global Health. Mental health matters. Lancet Glob Health. (2020) 8:e1352. doi: 10.1016/S2214-109X(20)30359-4 

 3. Mahomed,F. Addressing the problem of severe underinvestment in mental health and well-being from a human rights perspective. Health Hum Rights. (2020) 22:35–49.

 4. Pierce,M, Hope,H, Ford,T, Hatch,S, Hotopf,M, John,A , et al. Mental health before and during the COVID-19 pandemic: a longitudinal probability sample survey of the UK population. Lancet Psychiatry. (2020) 7:883–92. doi: 10.1016/S2215-0366(20)30308-4 

 5. World Health Organization. Guidance on community mental health services: Promoting person-centred and rights-based approaches. Geneva: World Health Organization (2021).

 6. United Nations General Assembly. Report of the special rapporteur on the right of everyone to the enjoyment of the highest attainable standard of physical and mental health. New York: Human Rights Council (2017).

 7. United Nations General Assembly. Report of the special rapporteur on the right of everyone to the enjoyment of the highest attainable standard of physical and mental health. New York: Human Rights Council (2019).

 8. World Health Organization. World mental health report. Geneva: WHO (2022).

 9. Karbouniaris,S, Abma,T, Wilken,J-P, and Weerman,A. Use of experiential knowledge by mental health professionals and its contribution to recovery: literature review. J Recovery Mental Health. (2020) 4:4–19.

 10. Boomsma-van Holten,M, Weerman,A, Karbouniaris,S, and Van Os,J. The use of experiential knowledge in the role of a psychiatrist. Front Psych. (2023) 14:1163804. doi: 10.3389/fpsyt.2023.1163804 

 11. Perkins,R, and Repper,J. The value and use of personal experience in mental health practice. ImROC Briefing Paper 20. ImROC (2022).

 12. Sunkel,C, and Sartor,C. Perspectives: involving persons with lived experience of mental health conditions in service delivery, development and leadership. BJPsych Bull. (2022) 46:160–4. doi: 10.1192/bjb.2021.51 

 13. Schneider,B. Participatory action research, mental health service user research, and the hearing (our) voices projects. Int J Qual Methods. (2012) 11:152–65. doi: 10.1177/160940691201100203

 14. Socientize Consortium. Citizen science for Europe. Towards a better Society of Empowered Citizens and Enhanced Research. Zaragoza, Spain: SOCIENTIZE Consortium (2013).

 15. Senabre Hidalgo,E, Perelló,J, Becker,F, Bonhoure,I, Legris,M, and Cigarini,A. Participation and co-creation in citizen science. Chapter 11 In: K Vohland, et al., editors. The science of citizen science. Springer (2021). 199–218.

 16. Pettibone,L, Vohland,K, and Ziegler,D. Understanding the (inter) disciplinary and institutional diversity of citizen science: a survey of current practice in Germany and Austria. PLoS One. (2017) 12:e0178778. doi: 10.1371/journal.pone.0178778 

 17. Robinson,LD, Cawthray,JL, West,SE, Bonn,A, and Ansine,J. Ten principles of citizen science. Citizen science: Innovation in open science, society and policy : UCL Press; (2018). p. 27–40. London

 18. Sturm,U, Schade,S, Ceccaroni,L, Gold,M, Kyba,C, Claramunt,B , et al. Defining principles for mobile apps and platforms development in citizen science. Res Ideas Outcomes. (2017) 3:e21283. doi: 10.3897/rio.3.e21283

 19. Sturm,U, Gold,M, Luna,S, Schade,S, Ceccaroni,L, Kyba,C , et al. Defining principles for mobile apps and platforms development in citizen science. Research Ideas and Outcomes, 3, p.e21283 (2018).

 20. Haklay,M, Motion,A, Balázs,B, Kieslinger,B, Greshake Tzovaras,B, Nold,C , et al. ECSA's characteristics of citizen science. ECSA European Citizen Science Association (2020).

 21. Follett,R, and Strezov,V. An analysis of citizen science-based research: usage and publication patterns. PLoS One. (2015) 10:e0143687. doi: 10.1371/journal.pone.0143687 

 22. Kullenberg,C, and Kasperowski,D. What is citizen science?–a scientometric meta-analysis. PLoS One. (2016) 11:e0147152. doi: 10.1371/journal.pone.0147152 

 23. English,PB, Richardson,MJ, and Garzón-Galvis,C. From crowdsourcing to extreme citizen science: participatory research for environmental health. Annu Rev Public Health. (2018) 39:335–50. doi: 10.1146/annurev-publhealth-040617-013702 

 24. Silvertown,J. A new dawn for citizen science. Trends Ecol Evol. (2009) 24:467–71. doi: 10.1016/j.tree.2009.03.017 

 25. Katapally,TR. The smart framework: integration of citizen science, community-based participatory research, and systems science for population health science in the digital age. JMIR Mhealth Uhealth. (2019) 7:e14056. doi: 10.2196/14056 

 26. Dickinson,JL, Zuckerberg,B, and Bonter,DN. Citizen science as an ecological research tool: challenges and benefits. Annu Rev Ecol Evol Syst. (2010) 41:149–72. doi: 10.1146/annurev-ecolsys-102209-144636

 27. Gillard,S, Simons,L, Turner,K, Lucock,M, and Edwards,C. Patient and public involvement in the coproduction of knowledge: reflection on the analysis of qualitative data in a mental health study. Qual Health Res. (2012) 22:1126–37. doi: 10.1177/1049732312448541 

 28. Russo,J, and Sweeney,A. Searching for a rose garden: Challenging psychiatry, fostering mad. Studies, United Kingdom: PCCS Books (2016).

 29. De-Groot,R, Golumbic,YN, Martínez Martínez,F, Hoppe,HU, and Reynolds,S. Developing a framework for investigating citizen science through a combination of web analytics and social science methods—the CS track perspective. Front. Res Metrics and Analytics. (2022) 7:62. doi: 10.3389/frma.2022.988544

 30. Ranard,BL, Ha,YP, Meisel,ZF, Asch,DA, Hill,SS, Becker,LB , et al. Crowdsourcing—harnessing the masses to advance health and medicine, a systematic review. J Gen Intern Med. (2014) 29:187–203. doi: 10.1007/s11606-013-2536-8 

 31. Page,MJ, McKenzie,JE, Bossuyt,PM, Boutron,I, Hoffmann,TC, Mulrow,CD , et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. Int J Surg. (2021) 88:105906. doi: 10.1016/j.ijsu.2021.105906 

 32. King,AC, King,DK, Banchoff,A, Solomonov,S, Ben Natan,O, Hua,J , et al. Employing participatory citizen science methods to promote age-friendly environments worldwide. Int J Environ Res Public Health. (2020) 17:1541. doi: 10.3390/ijerph17051541 

 33. Noyes,J, Booth,A, Cargo,M, Flemming,K, Harden,A, Harris,J , et al. Qualitative evidence In: Cochrane handbook for systematic reviews of interventions Cochrane (2019). 525–45.

 34. Braun,V, and Clarke,V. Thematic analysis. Publisher: American Psychological Association (2012).

 35. Byrne,D. A worked example of Braun and Clarke’s approach to reflexive thematic analysis. Qual Quant. (2022) 56:1391–412. doi: 10.1007/s11135-021-01182-y 

 36. Aardoom,JJ, Dingemans,AE, Boogaard,LH, and Van Furth,EF. Internet and patient empowerment in individuals with symptoms of an eating disorder: a cross-sectional investigation of a pro-recovery focused e-community. Eat Behav. (2014) 15:350–6. doi: 10.1016/j.eatbeh.2014.04.003 

 37. Andersen,LMB, Reavley,NJ, Bøggild,H, and Overgaard,C. The role of social technologies in community care–a realist evaluation of a Danish web-based citizen-to-citizen platform adopted in community care to promote belonging and mental health. Health Soc Care Community. (2022) 30:e435–44. doi: 10.1111/hsc.13222 

 38. Naslund,JA, Aschbrenner,KA, Marsch,LA, McHugo,GJ, and Bartels,SJ. Crowdsourcing for conducting randomized trials of internet-delivered interventions in people with serious mental illness: a systematic review. Contemp Clin Trials. (2015) 44:77–88. doi: 10.1016/j.cct.2015.07.012 

 39. Washington,P, Tariq,Q, Leblanc,E, Chrisman,B, Dunlap,K, Kline,A , et al. Crowdsourced privacy-preserved feature tagging of short home videos for machine learning ASD detection. Sci Rep. (2021) 11:1–11. doi: 10.1038/s41598-021-87059-4 

 40. Bliuc,A-M, Best,D, Iqbal,M, and Upton,K. Building addiction recovery capital through online participation in a recovery community. Soc Sci Med. (2017) 193:110–7. doi: 10.1016/j.socscimed.2017.09.050

 41. Katapally,TR. Smart indigenous youth: the smart platform policy solution for systems integration to address indigenous youth mental health. JMIR Pediatrics and Parenting. (2020) 3:e21155. doi: 10.2196/21155 

 42. Perelló,J. New knowledge environments: on the possibility of a citizen social science. Metode Sci Stud J. (2022) 12:25–31. doi: 10.7203/metode.12.18136

 43. Simon,GE, Ludman,EJ, Goodale,LC, Dykstra,DM, Stone,E, Cutsogeorge,D , et al. An online recovery plan program: can peer coaching increase participation? Psychiatr Serv. (2011) 62:666–9. doi: 10.1176/ps.62.6.pss6206_0666 

 44. Todd,NJ, Jones,SH, Hart,A, and Lobban,FA. A web-based self-management intervention for bipolar disorder ‘living with bipolar’: a feasibility randomised controlled trial. J Affect Disord. (2014) 169:21–9. doi: 10.1016/j.jad.2014.07.027 

 45. Bhugra,D. Migration and mental health. Acta Psychiatr Scand. (2004) 109:243–58. doi: 10.1046/j.0001-690X.2003.00246.x 

 46. Socientize Consortium. Green paper on Citizen science for Europe towards a better society of empowered citizens and enhanced research Brussels. European Commission (2013) Available at: https://digital-strategy.ec.europa.eu/en/library/green-paper-citizen-science-europe-towards-society-empowered-citizens-and-enhanced-research (Accessed December 04, 2022).

 47. Gostin,LO, Levit,LA, and Nass,SJ. Beyond the HIPAA privacy rule: Enhancing privacy, improving health through research. Washington (DC): National Academies Press (US) (2009).

 48. Marušić,A, and Campbell,H. Reporting guidelines in global health research. J Glob Health. (2016) 6:020101. doi: 10.7189/jogh.06.020101 

 49. Staniszewska,S, Brett,J, Simera,I, Seers,K, Mockford,C, Goodlad,S , et al. GRIPP2 reporting checklists: tools to improve reporting of patient and public involvement in research. BMJ. (2017) 358:j3453. doi: 10.1136/bmj.j3453 

 50. Miller,SA, and Forrest,JL. Enhancing your practice through evidence-based decision making: PICO, learning how to ask good questions. J. Evid-Based Dental Practice. (2001) 1:136–41. doi: 10.1016/S1532-3382(01)70024-3

 51. Booth,A. Clear and present questions: formulating questions for evidence-based practice. Library Hi Tech. (2006). doi: 10.1108/07378830610692127 

 52. Cooke,A, Smith,D, and Booth,A. Beyond PICO: the SPIDER tool for qualitative evidence synthesis. Qual Health Res. (2012) 22:1435–43. doi: 10.1177/1049732312452938 

 53. Bird,M, McGillion,M, Chambers,E, Dix,J, Fajardo,C, Gilmour,M , et al. A generative co-design framework for healthcare innovation: development and application of an end-user engagement framework. Res Involv Engagem. (2021) 7:1–12. doi: 10.1186/s40900-021-00252-7

 54. Donetto,S, Tsianakas,V, and Robert,G. Using experience-based co-design (EBCD) to improve the quality of healthcare: Mapping where we are now and establishing future directions. London: King’s College London. (2014):5–7.

 55. Midway,SR. Principles of effective data visualization. Patterns. (2020) 1:100141. doi: 10.1016/j.patter.2020.100141 

 56. Valkanova,N, Jorda,S, and Vande,MA. Public visualization displays of citizen data: design, impact and implications. Intern J. Hum-Comp. Stud. (2015) 81:4–16. doi: 10.1016/j.ijhcs.2015.02.005

 57. INTOUCH. General data protection regulation (2018) Available at: https://www.intouchcrm.com/gdpr/#:~:text=The%20General%20Data%20Protection%20Regulation%20(GDPR)%20is%20a%20new%20legal,that%20can%20be%20revenue%20based.

 58. Voigt,P, and Von dem Bussche,A. The EU general data protection regulation (gdpr). A practical guide, 1st, Cham: Springer International Publishing. (2017);:10–5555.

 59. Fees,F. (n.d.)Recommendations for the conduct, reporting, editing, and publication of scholarly work in medical journals.

 60. Skarlatidou,A, and Haklay,M. Citizen science impact pathways for a positive contribution to public participation in science. J Sci Commun. (2021) 20:202. doi: 10.22323/2.20060202

 61. Bonney,R, Phillips,TB, Ballard,HL, and Enck,JW. Can citizen science enhance public understanding of science? Public Underst Sci. (2016) 25:2–16. doi: 10.1177/0963662515607406 

 62. Irwin,A. CITIZEN SCIENCE COMES OF AGE efforts to engage the public in research are bigger and more diverse than ever. But how much more room is there to grow? Nature. (2018) 562:480–2. doi: 10.1038/d41586-018-07106-5 

 63. Collins,SA, Sullivan,M, and Bray,HJ. Exploring scientists’ perceptions of citizen science for public engagement with science. J Sci Commun. (2022) 21:A01. doi: 10.22323/2.21070201

 64. Den Broeder,L, Devilee,J, Van Oers,H, Schuit,AJ, and Wagemakers,A. Citizen science for public health. Health promotion is international. (2018) 33:505–14.

 65. Thomas,S, Scheller,D, and Schröder,S. Co-creation in citizen social science: the research forum as a methodological foundation for communication and participation. Hum Soc Sci Commun. (2021) 8:1–11. doi: 10.1057/s41599-021-00902-x

 66. Haklay,M. Participatory citizen science. Citizen sci: Innov open sci, soc policy. (2018):52–62. doi: 10.2307/j.ctv550cf2.11

 67. Haywood,BK. A “sense of place” in public participation in scientific research. Sci Educ. (2014) 98:64–83. doi: 10.1002/sce.21087

 68. King,AC, Winter,SJ, Sheats,JL, Rosas,LG, Buman,MP, Salvo,D , et al. Leveraging citizen science and information technology for population physical activity promotion. Translational J. Am College Sports Med. (2016) 1:30–44. doi: 10.1249/TJX.0000000000000003 

 69. Holmes,EA, Ghaderi,A, Harmer,CJ, Ramchandani,PG, Cuijpers,P, Morrison,AP , et al. The lancet psychiatry commission on psychological treatments research in tomorrow's science. Lancet Psychiatry. (2018) 5:237–86. doi: 10.1016/S2215-0366(17)30513-8 

 70. Rayland,A, and Andrews,J. From social network to peer support network: opportunities to explore mechanisms of online peer support for mental health. JMIR Mental Health. (2023) 10:e41855. doi: 10.2196/41855 

 71. Williamson,AE, and Burns,N. The safety of researchers and participants in primary care qualitative research. Br J Gen Pract. (2014) 64:198–200. doi: 10.3399/bjgp14X679480 

 72. Makosky Daley,C, James,AS, Ulrey,E, Joseph,S, Talawyma,A, Choi,WS , et al. Using focus groups in community-based participatory research: challenges and resolutions. Qual Health Res. (2010) 20:697–706. doi: 10.1177/1049732310361468 

 73. Khosrowjerdi,M. National culture and trust in online health information. J Librariansh Inf Sci. (2020) 52:509–28. doi: 10.1177/0961000619836716

 74. Song,H, Omori,K, Kim,J, Tenzek,KE, Morey Hawkins,J, Lin,WY , et al. Trusting social media as a source of health information: online surveys comparing the United States, Korea, and Hong Kong. J Med Internet Res. (2016) 18:e25. doi: 10.2196/jmir.4193 

 75. Bhawra,J. Decolonizing digital citizen science: applying the bridge framework for climate change preparedness and adaptation. Societies. (2022) 12:71. doi: 10.3390/soc12020071

 76. Guidance DoHaSC. A framework for mental health research (2017). 19 p.

 77. Thoresen,S, Birkeland,MS, Wentzel-Larsen,T, and Blix,I. Loss of trust may never heal. Institutional trust in disaster victims in a long-term perspective: associations with social support and mental health. Front Psychol. (2018) 9:1204. doi: 10.3389/fpsyg.2018.01204 

 78. Carr,AJ. Why do we all need community science? Soc Nat Resour. (2004) 17:841–849.

 79. Bengtsson,R, and Brommesson,D. Institutional trust and emergency preparedness: perceptions of Covid-19 crisis management in Sweden. J Contingencies and Crisis Manag. (2022). doi: 10.1111/1468-5973.12391

 80. Ahluwalia,SC, Edelen,MO, Qureshi,N, and Etchegaray,JM. Trust in experts, not trust in national leadership, leads to greater uptake of recommended actions during the COVID-19 pandemic. Risk, Hazards & Crisis in Public Policy. (2021) 12:283–302. doi: 10.1002/rhc3.12219 

 81. Miyazaki,Y. Issues faced by Japanese-style citizen science: relevance between citizens of all ages, from infants to young children, and science. Conserv Ecol Res. (2018) 23:167–76.

 82. Hunter,DEL, Newman,G, and Balgopal,M. What’s in a name? The paradox of citizen science and community science Fall Meeting 2022 AGU (2022).

 83. Fritz,S, Sturn,T, Karner,M, Moorthy,I, See,L, Laso Bayas,J , et al. FotoQuest go: a citizen science approach to the collection of in-situ land cover and land use data for calibration and validation. In Digital Earth Observation. Salzburg, Austria. (2019).

 84. Skarlatidou,A, Hamilton,A, Vitos,M, and Haklay,M. What do volunteers want from citizen science technologies? A systematic literature review and best practice guidelines. JCOM. J Sci Commun. (2019) 18. doi: 10.22323/2.18010202

 85. Marks,L, Laird,Y, Trevena,H, Smith,BJ, and Rowbotham,S. A scoping review of citizen science approaches in chronic disease prevention. Front Public Health. (2022) 10:953. doi: 10.3389/fpubh.2022.743348

 86. Tan,Y-R, Agrawal,A, Matsoso,MP, Katz,R, Davis,SL, Winkler,AS , et al. A call for citizen science in pandemic preparedness and response: beyond data collection. BMJ Glob Health. (2022) 7:e009389. doi: 10.1136/bmjgh-2022-009389 



OPS/images/fpsyt-14-1175311-t004.jpg
Country of

study

Study aim
(summary)

Clinical
population

Citizen
scientists
(n)

Platform App/
web-based
Name

Aardoom etal. (36)  Belgium,
Netherlands

Andersenetal. (37)  Denmark

Naslund etal. (38) Australia, UK,
USA

Washington etal. (39)  USA

Bliuc etal. (40) United
Kingdom
Katapally (41) Canada
Perells (12) Spain
Simon et al. (43) USA
Todd etal. (44) UK

To investigate whether
specific empowering
processes and outcomes are

experienced on Proud2Bme

Are

evaluation of how
web-based citizen-to-citizen
platforms promorte belonging

and mental health

Assessed potential for using
online crowdsourcing
methods for behavioural
health intervention research
with people with serious
mental illness

Investigated whether a
trustworthy crowd of non-
experts can efficiently
annotate behavioural features
needed for machine learning
detection of autism spectrum
disorder (ASD) in children
Examine the role of
supportive online social
networks in helping people

in recovery

Explored a culturally
appropriate digital health

ative in school curricula
in rural indigenous

communi

Explored the capacity of
citizen social science
projects to empower

parti

ipants and provide
them with skills to promote
collective actions or public
policies based on co-created
Knowledge.

Evaluated whether the

addition of online coaching

from a peer specialist
increased participation in
an online program featuring
educational and interactive
modules to promote self-
management of bipolar

disorder

Tested feasibility and
effectiveness of a web-based
self-management
intervention ‘Living with

Bipolar

Quantitative

Qualitative

Systematic

review

Quantitative

Mixed: social
network
analysis,

interviews

Citizen science

Project
Summary

Report

Quantitative

Randomised

controlled trial

Eating disorder

Mental health

Serious mental

illness

Autism Spectrum
Disorder (ASD)

Addiction

Indigenous youth

mental health

Mental health
disorder

Bipolar disorder

Bipolar disorder

250
Female: 249

2
Female: 16
Male: 6

1214 Female:
72%

Not stated

581
Male: 91%

76

Project Ongoing

s
Female: 85

122
Female: 88
Male: 34

Web
Proud2Bme

Web

Not Applicable

Web
Amazon Mechanical
Turk (MTurk)

Web and App
Facebook

App
SmartPlatform

Web
Scistarter

Web
MyRecoveryPlan

Web
Living with Bipolar
(LWB)
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Evaluation

Mental health-specific considerations

Citizen scientists include people with lived experience of mental health issues (service users,

non-service users, patient councils, PPI representatives, informal carers, dlinicians, and the
public). Involvement of people with lived experience of mental health and stakeholders can
occur from the initial development of the study to feedback stages. Roles of people with lived
experience in mental health in citizen science project could include but not limited to

contributor, collaborator, and project leader. Citizen science studics should adopt approaches

to minimising barriers to involvement.

Citizen science i particularly applicable to addressing knowledge gaps that can: transform
‘mental health research to policy and practice; be addressed using designs which can be co-
developed and coproduced with citizen scientists; involve person-centred and community-
focussed designs;lead to outcomes of relevance to citizens. Involve key stakeholders (e.g,
policy makers, relevant stakeholders) in the codesigning and coproducing to ensure that
research leads to change.

Iden

fy planned benefis for contributors and researchers from the outset. Contributor

benefits may include empowerment, engaging with research, attribution, social cor

ectivity
and building a community. Participation payment to citizen scientists is not the norm,
though more active roles (e.g., project leader) should be reimbursed. Evaluate contributor
and researchers benefits s part of the project.

“The most common participation stages are data collection and analysis. Involvement in
carlier (e.g, co-design) and later (e.g, dissemination) stages of citizen science mental health

project s also possible. For

instance, Peer researchers can support involvement at all stages,
as can leadership board membership. Participation at all stages of the project should

be encouraged by researchers.

Plan and build in a co-developed feedback approach from the start, o inform citizen
scientists about (a) key findings and (b) use of findings.

Consideration should be given to safeguarding issues, to protect people with lived experience
of mental health, This should include but not limited to including potential harms arising
from (a) interactions between contributors or between contributors and the rescarch team,
(b) health-related advice being offered by contributors and (c) mismatched project
expectations between contributors and researchers.

Open data (making publicly available anonymised datasets in an appropriate data repository)
is consistent with citizen science principles but rarely implemented, partly due to privacy

concerns. Early co-creation of a data management plan with contributors is important

Ensure data protection legislation (¢.g., GDPR (57, 58) and relevant local (e.g., funder,

research organisat

n, clinical service) information governance policies are followed. The

open-access publication is the norm

Any presentation (e.g., website, talk, academic paper) of findings should acknowledge: (a) all

contributing citizen scientists as an un-named groups (b) with their permission, individual
named contributors who have made significant contributions at any research stage; and (<)

with their permission, named representative groups. Wording for this acknowledgement

should be agreed between contributors and researchers early in the project. Approaches

should be considered for individuals to indicate they wish to be named as contributors and to

involve contributors in co-authoring publications.
Evaluation should cover scientific outputs, data quality (e.g., diversity of contributors,
participation challenges such as digital exclusion, and moderation challenges), participant
experience (time commitment, technology useabiliy), researcher experience (how challenges
were resolved, adaptability and flexibility in the planning and implementation of the project)

and wider society or policy impact.

Ifno personal (e.g. sociodemographic, or clinical information) information is collected, the

standard citizen project approach of not obtaining project-specific informed consent may

be appropriate. Where personal information is collected, either in-person or online consent

should be obtained from citizen scientists. Technology secus

and information governance

approaches including anonys

tion, and safeguarding should be addressed. Co-
development of a data management plan is recommended, describing how data will

be collected, analysed, reported and shared, and who will own the data and any resulting
intellectual property. A collection of IP addresses o moderation of contributions should

be explicit. An accessible summary should be available for contributors to view. There should
be support provided for the platform moderation by the researchers such as debricfing, and

training.

Reporting

Relevant reporting guidelines,
methodologies or speci
elements to report

Guidelines: GRIPP2 (49)

Specifics: state the level (e.g, contributor,
collaborator, project leader) and type (g
crowdsourcing, participatory, extreme citizen

science) of involvement

Research question framework: PICO, (50)
SPICE, (51) SPIDER (52)
Specifics

state the knowledge gap including

ethical considerations

Specifics: evaluation of contributor’s views on
benefits, and demonstration that benefits

were not solely for the researchers.

Methodologies: generative codesign
framework, (53) EBCD (54)

Specifics: state the citizen participation at
each research stage, even if none.
Methodology: data visualisation (55, 56)
Specifics: report the feedback process, and
report the feedback approach built into data
generation and validation.

Specifics: The title or abstract should use the
term eitizen science’ Critical eflections on
the strengths and limitations of the method

should be reported.

Specifics: Name the secure citizen science
platform (e.g, SciStarter, Zooniverse,
PatientsLikeMe) and data repository (.

UK Data Service, OpenAIRE, data.gov).

Specifics: IJMCE author guidelines (59)
should be met by contributor co-authors.

Acknowledgements section should always

thank contributors as a group, and

individuals by name where relevant and with

permi

ion.

Specifics: In addition to traditional mental
health research evaluation, also impact of the
project on contributors and researchers, and

knowledge mobilisation approaches.

Specifics: statements about ethical approvals,
data ownership and data sharing (e.g.,

Creative Commons licence).
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Citizen science projects

en

Citizen scientist

Mental health problem

Non-scientists participating in the research process to advance science, with citize

! traditionally defined as inhabitants of a

particular locale (without regard to citize

hip by legal status) (32)
A member of a commaunity; in the context of this study, this s referring to anyone with lived experience of mental health problems.

Anyone who participates in a citizen science project ranges from research question development to the evaluation of the project, this
might also include a leadership role. Usually, their participation s as an unpaid volunteer.

Any emotional or psychological difficulties that make it harder for someone to get on with their lives or that impacta person or those
around them. These may be described by a diagnosis made by a professional against a set of diagnostic criteria (¢.g, depression,

schizophrenia), or they can be self-defined without a formal label.
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izen science projects actively involve citizen

ina scientific endeavour that generates new knowledge or understanding. Citizens may

act as contributors, collaborators, or project leaders and have a meaningful role in the project.

Citizen science projects have a genuine science outcome. For example, answering a research question o

forming conservation action,

‘management decisions or environmental policy.
Both professional scientists and citizen scientists benefit from taking part,

Citizen scientists may, f they wish, participate in multiple stages of the scientific process.

Citizen scientists receive feedback from the project.
Citizen science is considered a research approach like any other, with limitations and biases that should be considered

Citizen science project data and meta-data are made publicly available and where possible, published in an open-access format.

izen scientists are acknowledged in project results and publications.

izen science programs are evaluated for their scientific output, data quality, participant experience and wider societal or policy

impact.

“The leaders of citizen science projects take into consideration legal and ethical issues surrounding copyright, intellectual property, data-

sharing agreements, confidentality, atribution, and the environmental impact of any activities.
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