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Supplemental Figures and Tables 

Figures S1, S2 and Tables ST1, ST2 

 

Figure S1 Histogram of the responses for perceived importance, split between 

respondents that self-identified as ―researchers” and ―person with a health condition”. 

Bar plots for both groups are overlapping, both starting at zero. Vertical lines give the 

average values for each group/condition. Differences between groups were 

compared with Mann-Whitney-U test, and none of the differences were statistically 

significant (see Table ST1). 



 

 

Table ST1: Statistical results for the comparison of responses of professional 

researchers compared to people with health conditions in ranking the importance of 

conditions. 

Condition P-value 
(uncorrected) 

P-value (False 
Discovery Rate) 

ROI 0.04349087537 0.4229801344 

Ethics 0.09798384329 0.4229801344 

Dissemination 0.4227574037 0.5211423137 

Data infrastructure 0.1525134262 0.4229801344 

Tooling 0.1252926666 0.4229801344 

Citizen visibility 0.3123953203 0.5076423955 

Lobby 0.7182252879 0.7780773952 

Learning infrastructure 0.4360964894 0.5211423137 

Education 0.9789807344 0.9789807344 

Health records 0.4409665731 0.5211423137 

Legal frameworks 0.2712785562 0.5038030329 

Literature 0.1626846671 0.4229801344 

Labs 0.219902281 0.4764549421 

 

 

 

 

 



 

 

Figure S2 Histogram of the responses for perceived importance, split between 

respondents that engage with CS4H projects driven by professional researchers or 

citizens. Bar plots for both groups are overlapping, both starting at zero. Vertical 

lines give the average values for each group/condition. Differences between groups 

were compared with Mann-Whitney-U test, and none of the differences were 

statistically significant (see Table ST2). 

 

 



 

Table ST2: Statistical results for the comparison of responses by people‘s 

experience with projects driven by professional researchers compared to those by 

citizens in ranking the importance of conditions 

Condition P-value 
(uncorrected) 

P-value (False 
Discovery Rate) 

ROI 0.02517167011 0.1636158557 

Ethics 0.3147326127 0.5845034236 

Dissemination 0.7993809189 0.7993809189 

Data infrastructure 0.4189169036 0.6750606775 

Tooling 0.4673496998 0.6750606775 

Citizen visibility 0.06107658123 0.198498889 

Lobby 0.6264314912 0.740328126 

Learning infrastructure 0.2995335917 0.5845034236 

Education 0.240768123 0.5845034236 

Health records 0.05224809968 0.198498889 

Legal frameworks 0.6019955583 0.740328126 

Literature 0.01411454879 0.1636158557 

Labs 0.7676414282 0.7993809189 

 

 

 

  



 

Supplemental discussion 

The paper ‗Citizen Science for Health: an international survey on its characteristics 

and enabling factors‘ reports on a survey developed by the European Citizen 

Science Association (ECSA) Working Group ―Citizen Science for Health‖. The paper 

aims to lay bare the characteristics and enabling factors of citizen science in the 

health domain, and to formulate a direction for future work and research. In the main 

text of the paper we focused on the two main conditions to support and grow citizen 

science for health that were prioritised by the majority survey respondents. In this 

supplementary document, we also briefly address the other conditions which merit 

their own discussion, but were not as highly prioritized by the survey respondents. 

Factors for growing citizen science in the health domain 

The survey asked respondents to rate factors which could contribute to support or 

grow health-related citizen science (see figure 5 in the paper). Out of the 13 factors 

listed, two stood out as particularly important to the respondents: (1) A balanced 

return on investment (ROI) for both researchers and participants (patients or 

citizens), as well as (2) adequate ethical frameworks. See figure 5, copied in the 

Supplemental File from the paper. While these were discussed in the main paper, we 

also offer reflections on the other conditions below. 

 

 

 



 

Dissemination & Access to Health Literature 

An apparent contradiction can be observed between the relative importance of 

publishing and disseminating results and access to health literature; Overall, 

publishing & dissemination comes out to be the third-highest ranked factor. In 

contrast, ―access to health literature for citizens‖ is the second least important factor 

according to the respondents of our survey. Despite recurring calls to abolish the 

―publish or perish‖ regime of academia (Kiai, 2019) and the San Francisco 

declaration for research assessment (DORA); scientific publishing remains key to the 

career progression of academic researchers (Zhang and Yu, 2020, Cuker et al 

2017). Given these external pressures, and the strong presence of researchers 

among the respondents, it might be unsurprising that respondents put a strong 

emphasis on the publishing aspects. Similarly, patients/ ―Do-It-Yourself‖ (DIY) 

researchers might want to publish to make themselves heard, and to show their 

progress. At the same time, researchers might be less familiar with the struggles of 

access to literature than non-institutional actors, such as patients and citizens. While 

the Open Access movement has highlighted the importance of patient-access to 

literature for many years (Eysenbach 2006, Grouse 2014, Davis 2011), subscription 

fees remain a barrier that informal researchers need to overcome (Greshake 2016, 

Greshake 2017, Himmelstein et al., 2018). We see some evidence of this in our 

survey, as people with health conditions on average do rank access to literature 

higher than academic researchers (Figure S2 in this Supplemental File). Beyond 

barriers to access in terms of reading the literature, and even though that some 

publishers are currently promoting the inclusion of patients as co-authors and also 

involved in the peer-review process in journals such as BMC Medicine or the Lancet 

(Boyce 2018), patients face an even higher barrier when it comes to trying to publish 



 

their own original research (Lewis 2022). This is reflected in the other condition for 

growth of citizen science practice in the health domain, ‗citizen visibility‘. It might also 

explain why ‗lobby‘ was ranked just under ‗visibility‘.  

In a recent work on the factors that give rise to successful DIY Medicine, Wexler 

(2022) identified four key factors: 1) the presence of frustrated patients, 2) a lack of 

access to an effective treatment, 3) availability of online social media outlets, and 4) 

the availability of a therapeutic that is relatively easy to create or access. While our 

categories do not easily map onto those four factors, we can find some hints that 

those frustrations and a broader lack of access apply here as well, as seen by the 

―access to literature‖-aspects discussed above, but also in the relative importance of 

the factor ‗patient‘s access to health records‘, which people with a health condition 

score as slightly more relevant than researchers (Figure S2) and which are a 

frequent topic of patient advocacy (Blease 2022, Esch et al 2016). ‗Tooling‘, which 

emerged as another factor in need of development, is likely to relate to ‗patient 

access to health records‘. The exact nature of this ‗tooling‘, should be a matter for 

future research, as respondents may have resonated with any of the pre-given items: 

the availability of apps, e-health devices and adequate research procedures. 

Data Infrastructure 

Data-infrastructure was another topic of high interest amongst survey respondents, 

and potentially comprises many underlying themes. At minimum, it includes issues 

such as data quality, ownership and security, while findability, accessibility, 

interoperability and reusability become increasingly important (Wilkinson et al, 2016). 

In the era of personalised medicine, the assemblage of different types and sources 

of data (such as Real-World Data, clinical data, Citizen Generated Data, etc) is of 



 

utmost relevance (Rudrapatna, V. A. & Butte, 2020). This holds true not only for 

professional researchers, but also for patients and citizens, who often struggle in 

pulling their data together for the sake of their treatments and their own research. In 

various countries large efforts are being invested to create a data infrastructure that 

overcomes these hurdles; the European Commission aims to bring the European 

efforts together in one European Health Data Space (EU Commission, 2022). The 

challenge is very much recognized in ‗normal‘ health research, even though the 

focus is basically on connecting (academic or health care) data silos, rather than on 

connecting citizen-generated data, despite the relevance the European Commission 

attaches to it (Corcho et al, 2022).  

Connecting and correlating different datasets is complex and time-consuming, 

resulting in formal researchers most often taking the lead and responsibility for the 

topic, such as when creating health commons (Jensen et al 2017, All of Us 2019). At 

the same time, this introduces a dependency for patients, which is why some 

patients have started to invest in their own data-infrastructure (Lewis & Price Ball, 

2017, Greshake Tzovaras et al 2019; MMV, 2023). These patient-driven platforms 

also help to solve some of the ethical issues around consent mechanisms and 

governance (cf. Micheli et al., 2023; Remmers et al 2021). At the same time, such 

patient-infrastructure solutions are often limited in their impact, due to a lack of 

visibility in the broader discourse, as for example found in the Netherlands, where 

major patient organisations composed an agenda on ‗Research by and for Patients‘ 

and found a lack of awareness and appreciation for the investigative efforts of 

patients among institutional partners (Transitieteam GROZ, 2019). 



 

Another potentially underlying topic of ‗data infrastructure‘ category is not only the 

ability for patients and citizens to access the data but also to participate in the data 

interpretation process. Most of the time, this interpretation process is done solely by 

researchers, although patients and citizens have lived experiences that could enrich 

the results interpretation (Senabre Hidalgo et al, 2021). It could also be a powerful 

addition to or way to increase the ROI for patients and citizens (Phillps et al, 2019). 

Education and learning 

Finally, education and learning was another topic to emerge from the survey 

respondents‘ prioritising. The education of health professionals regarding the 

potentials and pitfalls of citizen science is relevant here. Yet, this condition or topic 

also refers to a learning environment in which other actors can also learn and benefit 

from citizen science through the exchange of different perspectives on an issue. 

Bearing in mind that, as was shown in section 3 of the original paper, the dynamics 

in the health domain are considered to be more complex than in other domains, and 

that health institutions are considered to be more reluctant to adopt citizen science, 

the creation of such a learning environment seems of paramount importance.  
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