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Executive Summary

Research musbenefit society. To achieve this goal, the Ludwig BoltzmanrGesellschafthas
launched its second crowdsourcing project "Tell usjj about accidental injuries. A project that aims
to connect science and society. Important empiriceknowledge from traumatic accidentsgained
within clinical settings is rarely translated into research.In the context of this project, patients and
experts had the opportunity to participate in a very early stage of research: identifying research
guestions.

Crowdsourcing: "Which questions on accideat injuries should research addressp

Every year, about 800,000 accideat injuries are treated in Austrian hospitals. Leisurgime
accidents alone cause total economic costof around n100 billion annually. During the diagnosis,
initial care, treatment and rehabilitation of accidental injuries, important empirical knowledge is
constantly created This knowledge, gained in everyday clinical practice has not yet been
systematically fed back into research. In addition, the experiences of patients contain valuable
knowledge to inform researchpractices

"Tell us! arabout accidental injuries

A target group-specific crowdsourcing campaign was advertised via multipliers and opinion leaders,
flanked by broadly effective public relations work. In total, the project was presente@9 times in the
form of lectures and tdks. Twelve of the talks were held at morning meetings in Austrian hospitals
with a focus on accidengl care. A total of 933 people were reached directly. 272 social media
postings with a total of 3,632 interactions and 101 mentions were published/ia three social media
channels (Instagram, Twitter, FacebookAt the beginning of the campaign, 61,372 people were
reached using social media. In addition, the project was presented and promoted by 39 entries in
online media, 13 newspaper articles in print media, ta newsletter entries, presentations viaten
different Citizen Science platforms, via three large email waves (> 500 recipients), in two radio
reports and one TV report on Austan television. The total costfor the project amounted to
n112,570.

Results: 826 research questions from 39 countries

In total, more than 826 research questions from 39 countries were generated over a period of six
months. 175 questions were collectedhrough the campaigning efforts (21%) and a further 651
(79%)questions weregathered using an online platform for patients (clickworker.com) By far the
largest part of the research questionsvere received fromGermany (586), from Austria(14%) and
from the USA(12%). The average age of the participants was 36 yealfrom 18- 78 years). It took
participants about five minutes to entera research question online. 1% of the participants used the
possibility of multiple submissions; one participant submitted 13 research questions. 8% of the
research questions were sbmitted by patients; 20% were submitted by experts from medical
therapeutic professionsincluding nurses (31%), doctors (18), physidherapists (14%)and
occupational therapists (1246).

Next steps & outlook

Using an inductive clustering procedure, a tothof 14 clusters were formed from the submitted
research questions, which will then be workedn in a systematic procesdy a newly founded
research group $tarting in October 2020). The establishment of a new research group and the
research activities themselveswill be carried out by using Open Innovation in Science methodand
principles.



LBGd Open Innovation in Science

The Ludwig BoltzmannGesellschaft(LBG) isresearchorganization with a thematic focuson
medicine, life sciences as well as the humanities, social and cultural sciences. Ludwig
Boltzmann research units are founded by means of highly competitive tendering procedures,
equipped with a critical mass of staff and established for a limited period of time

(4 - 7 years). Theirscope of action is dedicated to thefocus on relevant social issues.

In recent years, the LBG Open Innovation in Science (OIS) Center was established with funds
from the National Foundation for Research, Technology anbevelopment(Natfe), thus creating
an optimal "Experimentatiornspace'. Further developing the national Open Innovation Strategy
is also strongly recommended in the2018 OECD report.

The methodological knowledge and scientific work of the LBG OIS Center is used in the Ludwig
Boltzmann reseach units and for the rew processes ofpriority setting for novel research
initiatives. Thus, interms of OIS, new knowledge regarding the qualified application of Open
Innovation methods and principles in science is generated. Since its foundation in 201éhe OIS
Center has been aentral international actor for the further development of the system of
scienceusing Open Innovation in Science

In contrast to other researchorganizations with funding programs the LBG as aesearch
organization has takenup crosssectional issuesthat benefit the Ludwig Boltzmann Research
Units. In recent years important impulses for the Austrian research landscape have originated
from this organization (see "Ell us!" - about mental iliness? and the research groups thatave
emerged from then??).

Whydoes the LBGuse Crowdsourcing as a method?

Crowdsourcing refers to the "outsourcing of traditionally internal subtasks to a group of
voluntary users (e.g. via the internet)®. In most cases, problems are given to be solkby so
called "swarm intelligence". Crowdsourcing of questions, on the other hand, is a novel approach
described by Eugene Ivanov as "crowdsourcing in rever§givhich has been used in pilot

projects at Harvard Medical Schod) the Ludwig BoltzmannGeselkchaft and recently also
Cambridge University in the secalled "THIS Institute®.

Crowdsourcing of research questions has the potential to systematicallypen and to bring
innovation processes into research by integrating unusual knowledge carriéfsespecially in
the translational biomedical field*".

The use and importance of crowdsourcing in research has increased in recent years. A study
published in 2018 by NESTANational Endowment for Science, Technology and theArts) on the

* https://read.oecd -ilibrary.org/science -and -technology/oecd -reviews -of-innovation -policy -austria -2018_9789264309470 -en#pagel
2 https://lwww.redensiemit.org

3 http://dot.Ibg.ac.at

* http://village.lbg.ac.at

5 https://www.wired.com/2006/06/crowds

5 https://innovationobserver.com/2018/02/27/crowdsourcing -in-reverse -asking-crowds -to -ask-questions

7 https://sloanreview.mit.edu/article/experiments -in-open -innovation -at-harvard -medical -school

8 https.//www.redensiemit.org

o https.://www.thisinstitute.cam.ac. uk/wp -content/uploads/2018/08/THIS  -Institute -Generating -ideas -and -exp loring -consensus -

978-1-9996539 -2- 7.pdf

1% Boudreau KJ., Lakhani KR. Using the crowd as an innovation partner. Harvard Business Review. April 2013.
https://hbr.org/2013/04/using -the -crowd -as-an-innovation -partner

' Budge JE., Tsoti M., Howgate JD., Sivakumar S. & Jalali M. (2015). Collective intelligence for translational medicine: Crowdsourcing
insights and innovation from an interdisciplinary biomedical research community. Annals of medicine, 47(7), 570-575.



application of crowdsourcing has shown that crowdsourcing is already beingaken upin
scientific discourse as the most prominent method irfor instance collective information
research.

Figure 1d Prominent topic clusters in collective information researck

Data QUIIE-

The networking of different professional actors and disciplines, which have so far hardly ever
interacted with each other coupled with the integration of unusual knowledge carriers (e.g.
patients and their relatives) reflect the open innovation approach of the Ludwig Boltmann
Gesellschatft

Using the previously outlined approach the Ludwig BoltzmannGesellschaftacts as an
international innovator. With its second crowdsourcing project Tell us! - about accidental
injuries, the LBGonce again positions itself as a Europeapioneer in the field of Open
Innovation in Scienc.

2 https.//www.nesta.org.uk/blog/mapping -collectiv e-intelligence -research



"Tell us! arabout accident injuries

As the owner of theLudwig Boltzmann Institute for Experimental and Clinical Traumatology
(LBI Trauma) the Ludwig BoltzmannGesellschaftpossesses a globally recogzed and very
well-established research institutefocused onaccidental injuries. The LBI Trauma pursues the
approach of translational research particularly intensively** Therefore LBI Traumais involved
in project development from the very beginning asan idea generator and cooperation partner.

Crowdsourcing Design
In order to set up a crowdsourcing project, it is important to systematically initiate preparatory
measures.The following important steps will be described in more detail below:

Figure 2d Crowdsourcing Design

Defining the problem
Defining the search field
Stakeholder Mapping
Target Group Mapping
Establish incentives
Formulate questions
Develop a platform

Campaigning

Defining the problem

Every year, about 800,000 acciderntelated injuries are treated in Austrian hospitals** The total
economic costs of acciderdl injuries resulting from leisure-time accidents alone amount to
about 100 billion Euros annually®. According to the current report of the Global Burden of
Diseasé®, about one third of all DALYs (Disabilityadjusted life years) worldwide are associated
with injuries caused byaccidents(see Figure 3).

3 https./ftrauma.lbg.ac.at

“ https://www.kfv.at/rund  -800-000-unfaelle -pro -jahr -in -oesterreich

“ADIi e Zukunft defrMeRjatiespeogramnol01y, Kuratorium fir Verkehrssicherheit (KfV).
18 https.//ourworldindata.org/grapher/d isease -burden -from -injuries



Figure 3d Global Burden of Digase
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For this reason, the resulting burden on the Austrian health care system highly relevant to
health policy. Our aim therefore, was to stimulate and initiate innovative research activities by
means of novel approaches in the field of accidentasearch (traumatology).

Researchers from specialized disciplines ranging from molecular biology to physics carry out
research in the field of traumatology. Especially in the setting of the LBI Trauma, usually
generated knowledge issystematically transfered to clinical applications (benchto-bedside)
Conversely, knowledge gained from practical experience, i.e. from daily work with patients, is
rarely becoming apart of research and thus remains unuse(bedsideto-bench)

Figure 4d Flow of Knowledge in Traumatology
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Defining the search field

The definition of the search field is essential for a crowdsourcing project. Defining a framework
in which to search for questions is the basis for all further activitieslt forms the foundation for
all further steps which are important foridentifying target groups (who do you want to
address?) as well as for the formulation of the question (which question do you want to ask?)
and subsequently for all communication measures.

The field of traumatology is verybroadly defined and can range from intensive care to tissue
regeneration - for this reason it was particularlyimportant to narrow down the search field In
this way, the area within which information should be collectedat all, and which target groups
can be found in it can be clearly defined. As seen in Figure 5, the search field was defined from
the time of first diagnosis viaacute treatment, follow-up, follow-up treatment and

rehabilitation. An important exclusion criterion for the search field was theprevention of
accidentsand intensive medical first aid.

Figure 5d Search fieldh Te | | us! ¥
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Stakeholder Mapping

Based on thedefinition of the search field, a stakeholder mapping was carried out to identify
the most important national and international organizations in the field of accidental injuries.
The stakeholder mapping serves to identify potential multipliers. No specific criteria were
defined for this purpose. The followingstakeholder groupswere identified:

Patient organizations

Medical associations and interest groups
Industry partners

Insurance

Researchorganizations

From this rough overview,organizations were filtered out that were either targeted as

cooperation partners or possible multipliers and opinion leaders for the communidéon of the
campaign.



Target Group Mapping

In order to find out which target groups should be addressed via crowdsourcing, a systematic
target group mapping was carried outased onthe previously defined search field. In contrast
to stakeholders, taget groups are defined as a concrete grouping of potential knowledge
providers who are addressed by crowdsourcing and who ahéghly likely to contribute. Based
on the defined exclusion criteria, topics and target groups were identified that should explicitly
not be addressed (Table 1):

Table 1 - Exclusion criteria:What and who should not be addressed?

Mental trauma as primary disease (possible as a secondary condition)

Chronic degenerative diseases as primary disease (possible as a secondary condition)
Definition classified as nonmedical trauma

Problems or illnesses that go beyond injuries (e.g. personal problems)

Disrupters who do not take the initiative seriously

Age < 18 years

As a first step, two large groups covering all target groups werdefined:

Expertsworking with patients affected by accidental injuries
Patients with lived experience

As a second step, individual target groups were defined within the two superordinate groups
based on the defined search field (Table 2).

Table 2d Tamget groups

Orthopedists

Trauma surgeons

Surgeons

Anesthetists

Neurologists

Oral and maxillofacial surgeons (NFS
Radiologists

Psychiatrists

Nurses

Nursing assistants

Physiotherapists

Sports physiotherapists
Psychologists

Occupational Therapists

MTAs (Medical Technical Assistance)
Orthopaedic technologist
Orthopaedic technology mechanics

Patients with a high degree of suffering

10




Makers'’
Interested public
Researchers in the field of acciderdl injuries

Expert interviews - getting to know the target groups

Semistructured interviews were conducted with a total of nine experts in order to get to know
different target groups: four intervieweeswere are from the medical sector, four have a
therapeutic background and one peson works in nursing. The interviews lasted 40 minutes on
average, were transcribed andummarized The aim of the semistructured interviews was to
find out which questions are understandable for the respective target groups and which
communication chanrels should be used to reach them in the best possible way.

The most important finding from these interviews is thatno "one-size-fits-all" communication is
possible due to the different, very heterogeneous target groupsrherefore, a specific approach
to the individual target groups is indispensable in communicatiormeasures For each of the 21
sub-groups, a detailed profile for a target groug-specific) approach wasconsequently
formulated (profiling).

Motivation for participation: What type of incentives?

Based on the expert interviews, a strategy for the incentive structure (incentives) for
participation was developed. Monetary incentivesire used in many solutionoriented
crowdsourcing projects. However, as evident from the expert interviews the motitian for

target persons to articulate their questions stems from different needs throughout (especially
the motivation for people to have their observations heard via crowdsourcing was an important
motivational driver). For this reason and because the fimaial means for monetary incentive
structures were not available, this method was largely dispensed with.

As the project progressed, "&ll us!" - about accidental injuries was awarded the Citizen Science
Award 20188 from the Center for Citizen Sciencend therefore had the opportunity to offer
individual prizes to three participants. This promotion was valid from May 2018 to June 2018.

Posinga question

Once the target groups had been defined, the project team set about defining a suitable
guestion at anearly stage. The following aspects are of particular importance when formulating
the question:

Generally understandable and no technical terms
Openformulation of the questions
Interlocking of question andall-to-action y

17 Makers: Persons who can identify problems, search for new approaches and solve problems innovatively are known in the
health care sector as "Patient Innovators". For further information, please contact the project partrient'Rratovation"
(https://patient-innovation.com).

18 https://www.zentrumfuercitizenscience.at/de/p/telis
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After several iterations within the project team, which had already gained experience with the
formulation of questions from previous crowdsourcing projects (internal expertise), the question
was formulated as follows:

"WHAI QUESTIONS ABOUT ACCIDENTAL
INJURIE®OESRESEARCNEED TO
ADDRESS?

Development of the online platform

The submission platform was created by the company Code Q. A catalogue of requirements was
jointly developed (implementation: November 2017 April 2018). At the beginning of January
2018 (six months before thestart of crowdsourcing) the landing page went online with the
possibility of registering for a newsletter.

12



The "Tell us!" crowdsourcing campaign

The crowdsourcing campaign was systematically developed from July 2017 and the last
submissions were collecte at the end of October 2018. In addition to the design of the target
group-specific communication with potential participants, a network of cooperation partners
and advisory board members was established and additional supporters (e.g. opinion leaders)
were won over for the project (community). This concept was presented to the LBG Board of
Directors in a comprehensively documented communication strategy on February 28, 2018.

In addition, a research project was carried out at the LBG OIS Center with tharaof better
understanding the mechanisms of crowdsourcingesearch questions.

Team
The core team consisted otolleaguesfrom the LBG OIS Center, LBI Trauma, LBG Public
Relations and external supporters (communication & programming of the crowdsourcing

platform).

LBG OIS Center Implementation Team
Lucia Malfent (Project Management)
Benjamin Missbach (Project Management)

LBG Research Team

Marion P6tz (Scientific management)
Susanne Beck (PosbDoc, in project from
August 2017)

Tiare Brasseur (PhD stud#, from October
2017)

Daiana Nielsen (until incl. August 2017)

LBG Public Relations

Manon Oschounig (Communication, Social
Media: Twitter)

Emilie Brandl (communication, press
releases)

LBI Trauma

Heinz Redl (project initiator)

Veronika Hruschka (projetinitiator)
Cornelia Schneider (Communication, Social
Media: Facebook)

External partners

Communication and Outreach

Jessica Vanscheidt (Communication &
Outreach: Germany)

Birgitte Pram (Communication & Outreach:
Scandinavian Countries)

Lorenz Picher (Communication, Social
Media: Instagram)

Peter Limacher (Communication, Science et
Cité)

External service providers

Antonio Ortiz (Design)

Andreas Scheiblecker (photographer for
subjects)

Adnan Pjanic (research work)
Roland Schiitz (Code Q, Website &
Crowdsourcing Platform)

Johanna Rohrhofer (Winnovation,
Consulting)

Gertraud Lehmdller (Winnovation,
Consulting)

13



Partners

For a successfutrowdsourcing campaign, it is of great importance to find partners suppoirtg
the project in terms of content, have a wide reach and visibility and convey a positive image.
Partner organizationscan becomemultipliers and potentially increase thesignificance of the

project.

Partner organizations
16 different partner organizationswere recruited for the project. In the compilation and

selection process it was crucial to achieve a balance of défent stakeholder groups Particular
attention was paid to winning a mix of the following :

Structurally important specialist organizations (Allgemeine Unfallversicherungsanslt -
AUVA,; Landeskliniken Holding Niedérsterreich; Upper Austrian Red Cros§enerally
understandable and no technical terms

Associations and interest groupgMedical Technical Services (MTD) Austria; Austrian
Society for Trauma Surgery OGU; Austrian Sciety for Hand Therapy- OGHT; Physio
Meets Science)

Scientific organizations (Cochrane Rehabilitation; Medical University of ViennaCenter
for Medical Statistics, Informatics and Intelligent Systems; Science in Dialogue)
Initiatives on citizen participation (Austria researches; European Citizen Action Service
ECAS; BurgerSchaffenWissen; Science et Cité)

Sportorganizations (FK Austria Wien; Bundesspastganisation d BSO) and
Organizatiors related to innovation & research(Patient Innovation;
OpenKowkdgeMaps)

Figure 6d Partnerorganizations
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Figure 7d Geographical distribution of the partnerorganizations

Advisory Board

As with the partnerorganizations, balance and heterogeneitywere also important in the
composition of the Advisory BoardThe tasks of the Advisory Board included: i) aicty asa
representative of the project to thepublic; ii) underlining the credibility of the project; iii)
individually providing expert advice to the crowdsourcing team; iv) strengtheimg
internationality; v) functioning as a multiplier and vi) makng important dissemination channels
useable

For this reason, the Advisory Board is composed of persons with a clinical background,
researchers and other/institutional representativegrom various fields (see Fgure 8):

Figure 8d Advisory Board
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Figure 9d Geographic distribution Advisory Board
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Campaign materials
The ampaign design and materials were selected based on the following criteria and
requirements:

Appeal to the defined target groups

Pleasant and clear design

Clinical context

Authenticity of the photo models

Usability of the subjects on several channels

Suited to the corporate identity of the Ludwig BoltzmannGesellschaft

Figure 10d Photoshooting (23th of January 2018)

uoiq
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Figure 11d Overview: Campaign subjects

Information materials (posters, flyers, stickers, masks)

All subjects were formulatedbilingually (English & German).Important to note here: The call
to-action: "Tell us!", and the websiteURLwere present on each subject @ll-to-action). All
subjects were integrated into the appropriate formats for online and offline useParticularly
when using online material, it is important that all material created adheres to the same format.

Figure 12d Overview: Merchandise
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