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1. Summary  

The impact of gut microbes in health is perceived as one of the most exciting advancements in biomedicine in recent 

years. However, the complexity of this “long forgotten organ” sometimes lead to media confusion that directly influences 

public perception on microbiota research. This project aimed at providing long-lasting and accurate knowledge to the public 

on this topic.  

 

1.1. Content and objectives 

A recent scientific publication1 showing how microbial network disturbances influence health required samples of 

patients diagnosed with Inflammatory Bowel Diseases (IBD) collected by gastroenterologists all around Switzerland. Our 

intention was to communicate to the public about the importance of microbial communities to be treated on an entire 

community rather than individual bacterial strains and to bring all parties of this study together (researchers, medical doctors 

and patients) to show the importance of collaborative work for a successful scientific output. This project aimed to increase 

public’s motivation to actively participate in research initiatives through the recognition of the importance of science for 

progress and to improve health. Additionally, we intended i) to expand the scientific knowledge of the public on understanding 

that healthy microbiota means healthy individuals, ii) to raise public awareness for antibiotic usage, and iii) to show our 

gratitude to every voluntary participant in the scientific study. 

 

1.2. Scientific and social context 

The rising access to unreliable information erodes the value that society gives to facts and cause the degradation of 

public trust in the integrity and validity of scientific research. This highlights the emerging needs of science education where 

the direct interaction between scientists with the public appear as an innovative and urgently needed approach to improve 

public trust in researchers and in the recognition of scientific discoveries for progress and health. This is especially true for 

young minds and this type of initiatives should be introduced in early stages of school training. Additionally, outreach 

initiatives that promote meaningful experiences with scientific content promote critical thinking that is a requisite to build the 

foundations for a better society. Here, we tackle those issues by giving special attention to microbiome related studies.  

 

2. Description of the activities 

We aimed to include and get the attention of both children and adults by adapting our communication material to 

each age group. Hands-on experiments, scientific games and inquiry based-methodologies helped children to get the basic 

concepts of microbiology and the role of antibiotics in our lives; concept-based flyers and an animated video showing the 

major findings regarding the microbiota in health and disease allowed to communicate detailed information to adults, 

including the patients who participated in these studies.  

 

Specific Aim 1. Science education to young minds. To teach young participants about the interactions established 

between microorganisms and the human body we developed hands-on activities and games according to our initial plan shown 

in Box 1. Exceptionally, the “individual gut microbiome characterization” step (Box 1, highlighted in red) was not done due 

to concerns of data protection and ethical approval raised by one of the reviewers. As an alternative, and to show participants 

the incredible diversity of microbiota that live on our body, children cultured their own skin bacteria in plates containing 

different growing media (Supplementary Figure 1). All results can be accessed in the website of the project (http://ginkgo-

educa.com/microbiota/) and each student could see own plates using an unique and untraceable code.  

http://ginkgo-educa.com/microbiota/
http://ginkgo-educa.com/microbiota/
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We guided each session and directly interacted with the participants. We solely aimed at focusing on young patients 

that were admitted at Inselspital paediatric clinic but, unfortunately, due to the COVID-19 pandemic and consequent 

restrictive measures, we were unable to reach our target group and further organized workshops in other venues (for more 

information go to the section “2.2. COVID-19 pandemic and deviations from the project plan” of this report and consult 

Figure 1).  

 
 

 

 
Figure 1. Deviations from the project plan. This outreach initiative was divided into two main categories based on participants’ age: 
children and adults. Here, we included an extra division named “public in general”, for readability. We organized hands-on science 
workshops for children that were initially planned to materialize at Inselspital (aimed to teach 16 workshops to 160 participants). Due to 
the COVID-19 pandemic, we were only able to organize three workshops at Inselspital; we further taught two workshops at the 
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Vorkindergarten im Park and three classes for the students at Camões I.P. that are learning Portuguese as heritage language in Switzerland. 
We also established a collaboration with the International School of Berne to organize a workshop and school visit to the laboratory of Prof. 
Dr. Andrew Macpherson that was also cancelled due to the pandemic restriction measures. The communication to adults specifically 
targeting IBD patients went as initially planned. Our scheduled exhibition that aimed at bringing attention to a wider public was also 
cancelled, but we submitted our project for communication at the University of Bern “Night of Research” that expects to welcome 9.000 
participants in September 2022. Additionally, we also published an article about this project at the EU Research journal that has 30.000 
active readers.  
 

Specific Aim 2. Science education to adults. Knowledge is acquired through the discussion and combination of 

different ideas and perspectives. That can only be achieved by promoting communication between the diverse social players 

(such as public, researchers and medical doctors) and in between different age groups. This outreach initiative also aimed at 

providing the right environment for these types of interactions to occur.  

As stated in the previous section, we developed several fun hands-on experimentation activities for children to teach 

about the relationships established between microbiota and health (Box 1). Although our methodology proved to be 

successful2, parents generally find it difficult to discuss with their children about the subjects they learn in science-related 

activities. This is mostly due to the lack of information specifically designed for parents or many false information that can 

be extracted from mass and social media. This part of the project aimed at fostering this interaction by designing flyers (that 

we provided to parents) containing detailed information about how microbial network disturbances influence severity of 

inflammatory disease conditions1 (Supplementary Figure 2). When possible, parents were also welcomed to attend the 

workshop. This allowed to teach adults about the basis of healthy gut microbiota and how important they are, not at the 

individual level but as a community. For more details about activities see Box 1. 

Given that most of my recent studies1 were only possible due to the existence of the Swiss Inflammatory Bowel 

Disease Cohort (SIBDC)3 assembled over 10 years and collaborative effort of all medical doctors and patients, we aimed at 

bringing the contributors together in this part of the initiative. SIBDC biobank includes many different patients’ samples 

including biopsies and serum samples from teaching hospitals, community hospitals and office practices in Switzerland. 3.000 

voluntary IBD patients have donated their samples and around 250 Swiss gastroenterologists have been taking care of these 

patients. These two parties are the critical players of this successful biobank that served more than 150 scientific and medical 

publications. Therefore, we sent to both groups the printed versions of the flyers (in French or German depending on the 

canton, Supplementary Figure 2), and made our graphic animation available for the wider public at the Inselspital website 

(https://www.darmzentrum-bern.ch/de/research-education/research-ibd.html). Both flyers and video are also accessible 

through the website of the project (http://ginkgo-educa.com/microbiota/) and were promoted on the social media.  

Flyers and video comprised information about how the study was performed, who was involved, what we learned 

and what we can do as a next step. Additionally, these also served as a message to show our gratitude to the medical community 

and public for their contribution into the scientific discoveries. In our initial plan, we aimed at communicating the scientific 

discoveries described in two manuscripts1,4, however, due to concerns brought up by one of the reviewers concerning budget 

allocation we decided to focus on only one of the manuscripts and information on how the introduction of probiotics 

contributed to improve health of a patient with short bowel syndrome7 was not included (Box 1, highlighted in red).  

Of note, we also aimed at exhibiting children’s work that described different aspects of microorganisms’ life, ecology 

and importance for health at the different public places of the hospital. This closing initiative that aspired at reaching wider 

public communities and at stimulating discussions between different social elements had to be cancelled due to the COVID-

19 pandemic (Box 1, highlighted in red). Alternatively, we applied to present the current outreach initiative at the University 

of Bern “Night of Research” including our material designed for the workshops to children, as well as the flyers and graphic 

animation intended to reach adult public (Figure 1).  

As initially stated in our project, at the end of the funding period all material designed for this initiative was made 

available at http://ginkgo-educa.com/microbiota/.  

https://www.darmzentrum-bern.ch/de/research-education/research-ibd.html
http://ginkgo-educa.com/microbiota/
http://ginkgo-educa.com/microbiota/
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2.1 Implementation 

The project was divided into two work packages, which are the education to young minds (Specific Aim 1) and to 

adults (Specific Aim 2). These packages were run in parallel without interfering with each other and in such a way to achieve 

desired impact in timely manner. Details on the proposed schedule, milestones and objectives are highlighted in Figure 2; 

deviations to the original plan can be seen in Figure 3.  

One of the main objectives of this outreach initiative was to bring science to children admitted at the Inselspital 

paediatric clinic. Originally, we planned on running our workshops at the school in the premises of the hospital that children 

attend while recovering. In practice, it was important to guarantee that our activities would not interfere with the normal 

routine of the school and therefore decided (together with Livia Salis-Wiget, head of teaching unit) to run our workshops on 

weekends, outside the umbrella of the school. Consequently, and in order to assure that we would have participants, it was 

important to coordinate synergies and to establish a relationship based on trust with the workers that take care of those patients 

in all units – the nurses. This key step delayed the launch of our workshop but proved to be crucial for the success of the 

sessions we were able to teach at the Inselspital (Figure 3).  

 

2.2. COVID-19 pandemic and deviations from the project plan  

 

Communication to children. In our proposal, we aimed at organizing 16 workshops and at interacting with 160 

children. However, with the spike of COVID-19 and consequent contingency measures in the middle of our running grant, 

we were unable to further connect with children at the hospital and to reach our goal. In total, we organized 8 workshops, 5 

of which were outside the Inselspital paediatrics clinic, and taught 64 participants about the importance of microbiota for 

health and disease. Nevertheless, we would like to focus our attention in the positive outcomes of our workshops rather than 

the number of attendants, for our results indicate we were able to create meaningful experiences that brought the public closer 

and connected to science (for more details please consult the section “4. Results”).  

 

Communication to the wider public. Considering that one of our objectives was to promote discussion of ideas 

and interaction between people (researchers, medical doctors, patients, children and adults alike), we aimed at exhibiting art 

work of children that demonstrated the different aspects of microorganisms’ life, ecology and importance for health. In 

addition, we also submitted a proposal to the “Night of Research” event at the University of Bern that it should have taken 

place on September 5th, 2020. Unfortunately, due to the current pandemic situation, we were unable to organize the exhibition 

and to participate in the fourth edition of the public event (Figure 1). However, we plan to project our animated video and to 

bring our didactic material and flyers in the next “Night of Research” that is now planned for the beginning of September 

2022, and estimates over 9.000 participants. During the running grant of our initiative we also published an article in EU 

Research journal – the Europe’s leader in research dissemination that has about 30.000 subscribers (Supplementary Figure 

3).  
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Figure 2. Timetable and milestones proposed in the project. We aimed at running this initiative for one year and bring science education 
to children (dark green) and to adults (light green). During the first two months we proposed to prepare all necessary material (Milestone 
1). In the following eight months we aimed at communicating our information to the public (Milestone 2). During that time, we planed on 
teaching two sessions per month for children at Inselspital school, and at providing flyers and animated video to parents, to Swiss IBD 
Cohort patients and gastroenterologists. Eleven months after the beginning of this outreach initiative we anticipated to organize and advertise 
exhibition of children’s paintings. Drawings will be displayed for one month at the entrance of the hospital (Milestone 3). 

 

  
 

Figure 3. Final timetable and milestones. We run this initiative for one year and brought science education to children (dark green) and 
to adults (light green). During the first two months we prepared all necessary material for the workshops to children but the graphic 
animation took longer than initially planted due to schedule constraints of all people involved (Milestone 1). A key step of our initiative 
was to coordinate synergies and establish relationships based on trust with all stakeholders (Milestone 2). For three months we were able 
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to organize workshops for children at Inselspital; with the outbreak of COVID-19 we moved our sessions to other venues (Vorkindergarten 
im Park and Camões I.P. classes). In the meantime, we provided flyers and animated video to parents, to Swiss IBD Cohort patients and 
gastroenterologists  (Milestone 3). Our exhibition to present children’s paintings at Inselspital was cancelled but in order to complete our 
Milestone 4 we wrote an article for the EU Research magazine and applied to attend the University of Bern “Night of Research”.  
 

 

2.3. A brief description of the contributions made by our SNSF collaborators 

The initial team of this initiative was composed by three people: Dr. Yilmaz (main applicant), Dr. Marialva (project 

partner) and Dr. Sokollik (collaborator). Dr. Sokollik was directly engaged with us to promote this initiative in the paediatric 

clinic and her help was crucial to establish synergies with other workers at Inselspital. Later, we also collaborated with Dr. 

Gonçalves (coordinator for the teaching of Portuguese as heritage language in Switzerland) to bring our workshops to the 

Camões I.P. students learning Portuguese as heritage language in Switzerland.  

 

4. Results 

4.1. Communication to children 

The participants of our workshops were 60% boys and 40% girls (Figure 4a); 7% preferentially spoke English, 24% 

German and 33% Portuguese (Figure 4b). Although the initial plan of the project was to solely interact with children admitted 

at the Inselspital paediatrics clinic with workshops taught in German, the COVID-19 outbreak forced us to find alternatives. 

Since we advocate that education and scientific knowledge should be for everyone – regardless of age, social status, nationality 

and gender – we decided to further focus our work on migrant children that usually have little access to science communication 

initiatives2. We taught one workshop in English and three in Portuguese (as the Portuguese community in Switzerland 

represents the third largest migrant group right after people originally from Italy and Germany).  

 
 

Figure 4. Characterization of the target group. We taught our workshops to children including 60% boys and 40% girls (a) of those 7% 
spoke English, 24% German and 33% Portuguese.  
 
 

At the end of the workshop, we used a feeling faces chart to assess students’ emotions about the activities taught 

(Figure 5a). Most participants (77%) felt very happy, 20% felt happy, only 3% felt neither good or bad and none of the pupils 

felt unhappy (Figure 5b). Afterwards, we also received messages from the parents expressing their appreciation for the 

workshop including their children’s testimonies about the session. Sentences such as “I want to go again!”, “It was really 

good”, “It was very cool” and “It was very interesting” show the success of our methodology in creating a meaningful 

experience that brought young minds closer to science.  
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Figure 5. How participants felt at the end of the workshop. At the end of the workshops to children, participants were asked to highlight 
anonymously how they felt about the activities done (a); 77% of pupils felt very happy, 20% happy and only 3% felt neither good or bad.  
 

 

To have a deeper understanding about the success of our hands-on science session, we asked parents to answer, 

anonymously and voluntarily, to four simple questions. Interestingly, we observed that for most of the participants this was 

the first time they interacted with scientific material (Figure 6a) and felt enthusiastic about the concepts learned in the class 

(Figure 6b). Some attendants also felt happy after the workshop, but none expressed negative feelings (e.g. feeling unhappy, 

disappointed or confused). The majority of the parents (83%) also assessed their child’s understanding about the main 

concepts taught to be very good or good (Figure 6c) and evaluated the general quality of the workshop as very good (Figure 

6d). Please see below some of the comments that highlight how parents felt about the whole experience: 

 

“We are enthusiastic about the workshop and very much hope that there will be more - thank you very much !!!” 

 

“Fantastically done!” 

 

“Keep up the great work!”  

 

“Excellent event! CONGRATULATIONS! My daughter really enjoyed the workshop. And was happy I breast fed her, so she 

got points in the game???” 

 

“It was a great event!” 

 

“Thanks for all the effort you put into this workshop. My kid enjoyed it A LOT and couldn't stop talking about it and he learnt 

so many interesting things and became more aware about the "bad bacteria" as he said.” 

 

“We would be very happy if more workshops were offered! Many thanks to the organization team!” 

 

“It would be great if there were more workshops like this! For girls in particular, early, playful access to the world of science 

is ideal.” 
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“Great job! Thank you so much!” 

 

 
Figure 6. Parents’ impressions about the quality of our workshop. At the end of the workshops to children, we sent four questions to 
parents that they could answer anonymously, to assess whether this was the first time our participants attended a hands-on science session 
(a), and how did they feel at the end of the workshop (b). Parents were also asked to characterize the understanding of their child about the 
concepts taught (c) and to evaluate the general quality of the workshop (d).  
 

 

 

 

 

As mentioned above, we also taught the workshop at the classes of two Camões I.P. teachers for Portuguese as 

heritage language in Switzerland. Interestingly, not only both teachers felt very happy with the result of the workshop but also 

used it as a starting point for further activities to explore new vocabulary in what became a real Language and Science 

integrated learning (Figure 7). 
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Figure 7. Pictures of activities done at Camões I.P classes as a follow up to our workshop.  
 

 

4.2. Communication to adults 

In our communication to adults, we aimed at sending flyers to the 3.000 voluntary IBD patients that have donated 

their samples to research. Therefore, we sent our material to seven medical doctors (500 flyers to each) that work in network 

with the remaining gastroenterologists that have been taking care of these IBD patients (Figure 8). Additionally, our graphic 

animation was promoted on social media (Twitter, LinkedIn and Facebook) using the accounts of Dr. Yilmaz, Dr. Marialva 

and Ginkgo-Educa. We observed that the video (with English, French or German subtitles) appeared 8.224 times on those 

networks, and 526 people actively interacted with it (Figure 9).  

 
Figure 8. Gastroenterologists that received our flyers. 
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Figure 9. Impact of the graphic animation on social media. Number of times video appeared on social media (a), and number of people 
that engaged with it (b). We show a sum of results obtained for the publications on Dr. Yilmaz, Dr. Marialva and Ginkgo-Educa social 
media accounts (Twitter, LinkedIn and Facebook) including the three versions of the video (English, German and French subtitles).  
 

 

5. Discussion 

The rising access to unreliable information erodes the value that society gives to facts and cause the degradation of 

public trust in the integrity and validity of scientific research. This highlights the emerging needs of science education 

specifically in children more than ever before. Although this is a global problem, much remains unknown regarding the 

vulnerabilities of individuals, institutions, and societies for manipulations. A new system of safeguards is urgently required. 

This is where the scientific community, the critical player of this matter, should intervene to tackle this issue. The science 

communication and direct interaction with the public appear as an innovative and urgently needed approach to improve public 

trust in researchers and recognition of scientific discoveries for progress and health. Additionally, outreach initiatives promote 

critical thinking that is a requisite to build the foundations for a better society. However, science dissemination initiatives 

usually target specific segments of the society that include people a priori interested in research. Various underserved 

audiences including children with prolonged health issues and migrant communities are detached from it and feel left out. 

With our initiative, we were able to organize meaningful activities that brought those groups closer to, and therefore more 

interested in, science. The numbers speak for themselves: for 78% of the children this was the first time they interacted with 

scientific material, and all participants felt either enthusiastic or happy at the end of the workshop. Additionally, our classes 

for the Portuguese community living in Switzerland, worked as a starting point for a real Language and Science integrated 

learning. This multidisciplinary approach to teaching, where pupils become active players in their learning process, is known 

to improve their self-esteem and motivation not only to learn a language of heritage but also science2. Therefore, this project 

is proof that building a more equitable world, where everyone has access to quality of education regardless of social status, 

age, nationality or gender is attainable, and we hope to further continue the work.  

This outreach initiative also aimed at breaking the walls between different groups of people (child-parent, doctor-

patient, scientist-doctor) by promoting meaningful experiences and engagement in science. The testimonies that we received 

from parents tell about those type of interactions, where the spark of joy light up during our workshop illuminated their homes 

with enthusiastic discussions about the whole experience and concepts learned. As for the flyers provided to IBD patients, we 

hope that they too worked to ignite fruitful conversations between doctor and patient.  

As a conclusion, our data indicate that we were able to promote scientific literacy and achieve a public understanding 

about the importance of microbiota in health and disease. Most importantly, by building bridges between the underserved 

public and science though meaningful and engaging experiences, we are constructing the foundations for a more just and 

equitable world for all. 
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7. Supplementary Figures 

 
Supplementary Figure 1. Diversity of skin microbiota grown in blood and LB agar media.  
 
 

 
Supplementary Figure 2. Flyers to communicate to adults. Flyers in English, French and German show details about most recent 
discoveries regarding the importance of a healthy microbiota for recovery from IBD.  

 
 

English French German



Mind your gut heroes: Microbiota in health and disease 

 12 

 
 
Supplementary Figure 3. Publication in EU Research journal. EU Research is and open access journal specialized in science 
dissemination to the wider public and currently has 30.000 subscribers. This publication is accessible for everyone here: 
https://issuu.com/euresearcher/docs/mind_your_gut_heroes_eur27_h_res  

 

https://issuu.com/euresearcher/docs/mind_your_gut_heroes_eur27_h_res

