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Background: Collaborative approaches to generating knowledge between knowledge
users (KUs) and researchers as a means of enhancing evidence-informed decision making
have been gaining ground over the last few years. The principal study targeted rural and
urban communities within the catchment areas of Cyanika health centre (Burera district,
Northern Province) and Kacyiru health centre (Gasabo district, in City of Kigali),
respectively to understand perceptions and preferences of communication with respect
to cardiovascular disease (CVD) risk in Rwanda. This paper describes the integration of
citizen science within an integrated knowledge translation (IKT) approach for this study.

Methods: The citizen science approach included deliberate, selective and targeted
engagement of KUs at various steps throughout the study. It incorporated national and
district levels stakeholders, primary health care stakeholders, local community leaders and
influencers, and local community members (selected and trained to be termed citizen scientists)
in the process of implementation. Data for this paper included minutes, reports and notes from
meetings and workshops which were perused to report the immediate outcomes and
challenges of citizen science within an IKT approach for a study such as described for Rwanda.

Results: As a result of a deliberate IKT strategy, key national stakeholders attended and
contributed to all phases of citizen science implementation. Project-based and
relationship-based immediate outcomes were documented. In line with local
community health issues reported by the citizen scientists, the local community
stakeholders pledged home grown solutions. These included enhancement of
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compliance to implement the “kitchen garden per household” policy, teaching local
residents on preparation of healthy diet from locally available food items, organizing
collective physical activity, fighting against locally made substandard beverages and
teaching local residents on CVD (risk factors). As an indicator of the probable uptake of
research evidence, district officials appreciated citizen scientists’ work and decided to
consider presented results in their next fiscal year action plan.

Conclusion: Citizen science proved to be an important strategy for research co-
production in Rwanda. While this strategy falls within the remit of a larger IKT approach
it focuses on the role and ownership of research by local community residents. This study
demonstrated that to improve the relevance and impact of research in local community a
deliberate IKT approach that incorporates citizen science can be invaluable.
Keywords: citizen science, integrated knowledge translation, knowledge users, cardiovascular disease, Rwanda
INTRODUCTION

Collaborative approaches to generating knowledge between
knowledge users (KUs) and researchers as a means of
enhancing evidence-informed decision making have been
gaining ground over the last few years (1). The generation of
knowledge that responds to the needs of health systems’
knowledge users requires context sensitive approaches (1).
Otherwise, health sector policy and strategic development
plans advance inappropriate or irrelevant action if they do not
take into account participatory approaches to identify and solve
community public health issues.

Citizen science – also at times referred to as community-led
or community-based participatory research (CBPR) (2) - is one
such participatory approach and has previously been described
as the general public engagement in scientific research activities
when citizens actively contribute to science either with their
intellectual effort or surrounding knowledge or with their tools
and resources (3). It can inform local policy makers about
residents’ perceptions and views, and provide access to lay
knowledge (3). This helps to formulate policies and design
interventions relevant to the local context. This is in line with
Horowitz C et al. who argue that communities can be armed to
advocate for what they need, combining arguments based on
evidence and ethics: doing what works and doing what is right
(4). Citizen science is critically perceived by some scholars as a
process of producing scientific knowledge in which non-
scientific or non-professional actors — whether individuals or
groups — actively and intentionally participate (5). Other
researchers proved citizen science to be helpful when there is a
need to develop tailored interventions and they considered it as
an expression of democratic values (3).

The co-production of knowledge through an ongoing
relationship between researchers and research users is intended
to be mutually beneficial, and this is what called an integrated
knowledge translation (IKT) approach (6, 7). Research projects
incorporating an IKT approach aim to create context-sensitive
research, that is relevant and accessible to decision-makers, thus
supporting decision making and improving the health of
ersin.org 2
populations (6, 7). KUs include stakeholders involved in
policy-making and practice as well as the end recipients, such
as communities (individuals or group of individuals), that are
influenced by the intervention (2). Thus, it is rational and worthy
to embed citizen science within the IKT in case there is need to
tailor knowledge for use within specific contexts and support the
development of evidence-based decisions. Integrating citizen
science within an IKT approach could be in the response to
the call from Jull J et al. to consider both CBPR/citizen science
and IKT approaches and processes when designing and
conducting a collaborative research that has co-creation of
knowledge as the aim (1).

In that regard, the Collaboration for Evidence Based
Healthcare and Public Health in Africa (CEBHA+) project in
Rwanda considered integrating citizen science within a broader
study that aimed to understand urban and rural community
residents’ perceptions and preferences of communication with
respect to cardiovascular disease (CVD) risk. This approach was
implemented in three out of five CEBHA+ sites (Ethiopia,
Malawi and Rwanda) and the study protocol integrating the
citizen science implementation was published elsewhere (8).
Further details about the CEBHA+ project are described
elsewhere as well (9, 10). Essentially, in Rwanda, research
activities of the CEBHA+ project have been implemented
through the following four research tasks (RTs):

▪ Research task one (RT1): Evidence-informed policies and
practices on screening approaches for hypertension and
diabetes, and those at high risk of cardiovascular disease in
sub-Saharan Africa.

▪ Research task two (RT2): Evidence-informed policies and
practices on integrated models of healthcare delivery for
hypertension and diabetes in sub-Saharan Africa.

▪ Research task three (RT3): Evidence-informed policies and
practices on population level interventions to prevent
hypertension and diabetes in sub-Saharan Africa.

▪ Research task four (RT4): Finding the evidence for improved
implementation of road traffic injury prevention
interventions.
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In addition to the aforementioned four research tasks (RTs),
the project has another major activity which deals with capacity
building through 1) long term courses at PhD and masters levels,
and 2) short courses in various research areas. Building
infrastructure is also one of the components of this project
(source: Full proposal of the research networks for health
innovation in Sub-Saharan Africa, unpublished). Citizen
science was implemented within the RT1.

In order to increase the likelihood of results uptake in
Rwanda, citizen science was embedded within an IKT
approach. IKT constitutes one of the key components of the
CEBHA+ project, ultimately aiming to foster the uptake of
results from the research studies conducted under this project
(9). Practically, the IKT approach focuses on the engagement of
KUs throughout the research process to co-produce research
directly relevant to policy and practice change (9, 11).

Previous studies have reported that IKT is an emerging
approach in research and reported a knowledge gap on the
description of how an IKT is implemented (11–13). Particularly,
a scoping review conducted by Logan et al. on IKT with public
health policy makers recommended other researchers who apply
an IKT approach to capture and report the detailed IKT
activities, including steps, involved stakeholders, leaders of
each activity, and how often activities take place in a view to
allow a nuanced typology of different IKT models to emerge (13).

To the best of our knowledge, no other study conducted in the
context of Rwanda used citizen science embedded in IKT to
explore public health issues. Thus, this paper aimed to describe
the citizen science implementation within the IKT approach and
report its immediate outcomes within a study that sought to
explore rural and urban residents’ perception and preference of
communication strategies towards CVD risk in Rwanda.
Ultimately, this paper provided insights to those with an
interest in combining citizen science and IKT approaches in a
community-led partnered research project.
METHODS

Study Sites and Overall Approach
The embedding of citizen science within an IKT approach was
nested within the second phase of a research study evaluating the
performance of a non-laboratory CVD risk score, perception of
CVD risk, and implementation of a population-based CVD risk
screening and referral in Rwanda. The protocol of the qualitative
study on CVD risk perception, under which citizen science was
implemented, was published elsewhere (8). The protocol describes
in detail how the citizen science approach was planned to explore
the rural and urban residents’ perception and preference of
communication strategies towards CVD risk in Rwanda,
Ethiopia and Malawi. In Rwanda, the protocol was slightly
changed by embedding citizen science within IKT approach.
The initial protocol of citizen science implementation was
designed in the way research team should engage with local
community leaders and primary health care (PHC) stakeholders
before implementing the study. In contrast to the initial protocol,
Frontiers in Tropical Diseases | www.frontiersin.org 3
in Rwanda the implementation of citizen science started by
engaging with stakeholders at ministry of health (MoH) level
during the study design (writing the protocol) stage before
engaging local community leaders and primary health care
(PHC) stakeholders. Afterwards, researchers and KUs co-
implemented all phases of citizen science approach by which
local community residents were selected and trained to
volunteer in the implementation of the study, particularly
during the stages of data collection and analysis, and
dissemination of the findings. That’s how the citizen science was
embedded within the IKT strategy.

The citizen science approach, in the present study, was
implemented with deliberate engagement of KUs at different
steps of study implementation. However, types of KUs engaged
in each step of citizen science implementation depended on the
intended objective. The citizen science approach primarily
targeted beneficiaries of informed policies and practices. The
latter were the residents from rural and urban communities
purposively selected in the catchment areas of Cyanika health
centre (Burera district, Northern province) and Kacyiru health
centre (Gasabo district, City of Kigali), respectively, in Rwanda.

In line with the protocol of the CEBHA+ IKT approach (9),
we involved decision-makers in positions that allow them to
make system-level, organizational or technical decisions that
affect the general health of communities or populations. We
therefore engaged, at national level, staff from the Planning,
Monitoring and Evaluation, and Financing Directorate General
at the Rwanda MoH and staff from non-communicable diseases
(NCDs) Division, CVD unit at the Rwanda Biomedical Center
(RBC) which is the policy implementing agency of the Rwanda
MoH. At the district level, we engaged with district health unit
staff as well as staff from health centers at primary health care
facilities. We also engaged with coordinators of community
health workers (CHWs) at the cell level (the basic politico-
administrative unit composed by villages in Rwanda). The
politico-administrative units and their respective numbers in
Rwanda, as described by The Ministry of Local Government
(MINALOC) (14), are illustrated in the Figure 1.

Political leaders at district, sector, cell and village levels were
key actors for us to engage with in order to ensure a conducive
environment for the citizen science aspect of the study and
ultimately to foster the uptake and advocacy of the
study findings.

Data Sources and Analysis
Data for this paper included minutes, reports and notes from
meetings and workshops as described in the Table 1 and
visualized in the Figure 2. The documents were perused to report
the immediate outcomes as well as any challenges encountered
during each step during citizen science implementation.

Ethical Considerations
The study was approved by the Institutional Review Board of the
Rwanda Ministry of Health (MoH), known as the Rwanda
National Ethics Committee (RNEC) (No.256/RNEC/2019).
Citizen scientists were trained to research ethics before being
deployed to their local communities to collect data from their
October 2021 | Volume 2 | Article 752357
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fellow community members. Community members interviewed
by citizen scientist provided written consent before interview.
RESULTS

The presentation of the results focuses only on the
components of citizen science implementation that most
closely link to policymakers and advocacy. In this study, all
citizen science implementation steps were conducted in
collaboration with KUs at MoH level. In order to embed
citizen science within IKT approach, researchers first of all
engaged with KUs at MoH level, then they (researchers and
KUs) collaboratively co-implemented all steps of citizen
science in line with the protocol (8). The steps employed
during the citizen science approach were planned in a
deliberate IKT strategy and are presented in chronological
order of their implementation (Table 1 and Figure 1). Each
step of citizen science implementation is described in termsofdates,
purpose of the step, number and categories of participants
(Table 1). This paper reported the immediate outcomes of the
citizen science implementation with an IKT approach. Any IKT-
related challenges encountered during the implementation of
citizen science approach were reported as well.

Step 1: A Short Consultation Meeting With
Stakeholders at the National Level
This consultation meeting was preceded by a meeting engaging
different stakeholders in relation to the CEBHA+ project in
general, which was held on 8th February 2019. At this
preceding meeting, all stakeholders at national level who
attended were introduced to the CEBHA+ project (its goal,
objectives, scopes and different research tasks). During the
meeting, researchers arranged follow-up meetings with key
Frontiers in Tropical Diseases | www.frontiersin.org 4
stakeholder in charge of the CVD unit at RBC/MoH level in
order to speak more in depth about the overall research under
which citizen science was implemented. In this context, one
researcher subsequently had a consultation meeting with one
stakeholder in CVD unit at MoH/RBC level for consultation on
the overall implementation of qualitative phase. This
consultation meeting resulted in, on one hand, a program
based outcome as the CEBHA+ research staff, together with a
member of the RBC/MoH agreed on study sites and the criteria
of community members who should be potential citizen
scientists. On the other hand, the meeting resulted in
relationship based outcomes as the member of the MoH
expressed an interest to be part of the research team and
committed to contribute to the protocol development
and implementation.

Step 2: A Three-Day Workshop to
Share the Study Protocol With KUs
at National Level
This workshop was prepared in the context of sharing the
implementation plans of all research activities, under different
research tasks of the CEBHA+ project, with KUs/stakeholders at
national level. In the context of the IKT strategy, most of
stakeholders of this workshop could be considered as brokers
as majority of them held technical positions in their respective
institutions, and were therefore advisors to policy makers. This
workshop was organized at the CEBHA+ project level, not at the
level RT1 that implemented citizen science. It is in this regard
that the protocol of the study, under which citizen science nested,
was presented to the KUs (Table 1). The immediate outcomes of
this workshop were program-based and included the in-kind
contributions like facilitating data accessibility, committing
technical inputs (data collection and analysis, and manuscripts
writing) and promising advocacy to policy makers.
FIGURE 1 | Politico-administrative units in Rwanda.
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Step 3: Meetings With District and Local
Community Leaders, and Primary Health
Care Stakeholders (KUs at Local/
Community Level)
In order to inform PHC workers and local community leaders
about the CEBHA+ project, in particular the RT 1 study project
Frontiers in Tropical Diseases | www.frontiersin.org 5
under which citizen science approach was implemented, the
research team organized eight individual meetings with different
stakeholders at local community level (see Table 1). The aim of
these meetings was to explain the study objectives and its
implementation plan to local administrative (district, and
sector) leaders and PHC stakeholders and to prepare a one-day
TABLE 1 | Summary of steps of citizen science implementation in Rwanda.

Step Vehicle for
stakeholder
engagement

Date/
Period

Purpose Total # and categories of participants

1 A short consultation
meeting

11th

February
2019

Sampling study sites 1 researcher and 1 KU at national level (from MoH/RBC)

2 A three-day
workshop

17-19th

April
2019

Documenting feedback
and contribution of KUs
at national level on the
implementation plan of
CEBHA+ research

7 researchers, 2 supporting staff of the research project, 3 KUs from different ministries level, 1 KU
from parliament, 2 KUs from National Policy, 2 KUs from civil society, 1 KU from City of Kigali, 1
academic from University of Rwanda, 1 KU from national referral hospital

3 Meetings with
district and local
community leaders,
and primary
healthcare (PHC)
stakeholders

30-31
May 2019

Making local authorities
at district and sector
level aware about the
study

1 KU/stakeholder and 1 Researcher (Researcher had a total of 8 meetings, each with different PHC
stakeholders/local community leaders)

4 A one-day meeting 11 July
2019

Introduce the study to
local community
stakeholders

5 Researchers, 1 KU at ministry level (MoH/RBC), 3 KUs at district level, 15 KUs at PHC level (4 KU
from health centers and 11 coordinators of CHWs at cell level), 53 local community authorities (4
executive secretaries at sector level, 14 executive secretaries at cell level and 35 chiefs of villages)

5 Recruitment of
citizen scientists

16-20
September
2019

Select the best
community member to
volunteer in data
collection during citizen
science implementation

1 Researcher and 1 KU (health center staff)

6 Training of the
trainers (ToT) on
citizen science

7-8th

September
2019

Train researchers on
citizen science and ‘epi
collect’ data collection

5 Researchers (including one researcher who trained his fellow researchers) and 2 project
supporting staff

7 Citizen scientists
training (session 1)

9-11th

October
2019

Train selected local
community members
on data collection and
analysis

7 Researchers, 3 supporting staff, 12 community members (citizen scientists-to be), 4 staff from
HCs

8 Citizen scientist
training (session 2)

15-16th

October
2019

Train citizen scientists
on data analysis and
advocacy strategy

6 Researchers, 3 supporting staff, 12 community members (citizen scientists-to be)

9 Feedback meeting I 17th

October
2019

Sharing findings from a
pilot citizen science

6 Researchers, 2 project supporting staff, 18 local community KUs/PHC stakeholders (6 staff from
HC and 12 CHWs coordinators at cell level, 12 citizen scientists)

10 Citizen science data
analysis workshop

18-19
November
2019

Citizen science data
analysis by citizen
scientists

7 researchers, 2 project supporting staff, 12 citizens scientists

11 Feedback meeting
II

20
November
2019

Sharing and validating
findings from citizen
science
implementation, and
collecting further data

5 researchers, 2 project supporting staff, 3 KUs at ministry level (MoH/RBC), 16 KUs at local
community level (4 health center staff and 12 CHWs coordinators at cell level) and 12 citizen
scientists

12.1 Community
advocacy
workshop in urban
study site

21 January
2020

Sharing findings and
advocating for action to
prevent CVDs

5 researchers, 2 project supporting staff, 3 KUs/stakeholders at ministry (MoH) level, 1 KU/
stakeholder at district level, 2 local community leaders at sector level, 6 local community leaders at
cell level, 9 KUs at PHC level (3 HC staff and 6 coordinators of CHWs at cell level), 6 citizen
scientists, 3 representatives of national youth council at sector level, 3 representatives of national
women council at sector level, 1 representative of religions at sector level, 6 chiefs of villages

12.2 Community
advocacy
workshop in rural
study site

23 January
2020

Sharing findings and
advocating for action to
prevent CVDs

6 researchers, 2 project supporting staff, 3 KUs/stakeholders at ministry (MoH) level, 4 KUs/
stakeholder at district level, 2 local community leaders at sector level, 6 local community leaders at
cell level, 9 KUs at PHC level (3 HC staff and 6 coordinators of CHWs at cell level), 6 citizen
scientists, 6 chiefs of villages
MoH, Ministry of Health; RBC, Rwanda Biomedical Center; KU(S); Knowledge user(s); PHC, Primary health care; NGOs, Non-governmental Organizations; HC, health center.
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meeting to introduce the study to a wide range of community
leaders and PHC stakeholders. The outcomes of these one-on-
one meetings were that conducive environment of data collection
was created and ensured as local (district and sector level)
authorities and PHC stakeholders accepted to engage
their subordinates and/or local community residents into
the study.

Step 4: A One-Day Meeting to Introduce
the Study to Local Community Leaders
and PHC Stakeholders
This meeting served the research team to introduce the study to
meeting participants (Table 1), explained the citizen science
approach and pre-selected candidates from the local community
to volunteer in citizen science (CS) implementation (i.e. citizen
scientists-to-be).This meeting was co-facilitated by five researchers
Frontiers in Tropical Diseases | www.frontiersin.org 6
and oneKU fromMoH/RBC. The latter has played an active role in
the CS implementation as he contributed in the protocol writing
and co-presented the protocol to the ethics committee for ethical
clearance. In this meeting, he co-facilitated the meeting by making
the presentation on the burden of CVDs and other NCDs in
Rwanda. Moreover, he also assisted in providing some
clarifications of some aspects of the study protocol
implementation when the meeting participants expressed a need
for this. The immediate outcomes of this meeting included (i)
commitment from leaders of villages to sensitize local community
residents about the study, (ii) leaders of villages and CHWs
coordinators helped to pre-select/identify potential citizen
scientists, and (iii) commitment from local community leaders
(executive secretaries at sector and cell levels, and leaders of villages)
to collaborate with researchers during the implementation of
the study.
FIGURE 2 | Steps of citizen science implementation.
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Step 5: Recruitment of Citizen Scientists
In each study site, one researcher and one KU at PHC level (one
staff from health center) worked together to recruit community
members and request them to voluntarily participated into the
study as citizen scientists-to be. During the step 4, described
earlier, four to six community members were proposed per one
village out of six villages sampled in this study per each study site.
During the recruitment, one of the two candidates that were
eventually selected at each village was considered as a primary
contact and the second as a backup in case the first was
unavailable at the time of training. The immediate outcome
was the shared ownership between researchers and PHC
stakeholders on the subsequent steps of CS implementation.

Step 6: Training of the Trainers (ToT) on
Citizen Science
Four project researchers were trained by one of researchers
(JKO) with previous experience and training in conducting
citizen science approaches.

Step 7: Citizen Scientists
Training (Session 1)
Seven researchers (SR, BMC, SN, JPN, GU, JKO and JBN)
collaboratively trained 12 community members on collecting data
(audio narratives and pictures) with the Epicollect5 Mobile app
(http://five.epicollect.net), analyzing data using pre-designed
template, and on research ethics. Staff from two HCs sampled from
this study attended the training. After the training, citizen scientists
conducted a pilot test of citizen science by going back to their
respective villages to collect data from two of their fellow
community members. As an immediate outcome of this step, the
training objectives were met, and health center staff got an
understanding on citizen science implementation and committed
to co-coordinate and co-supervise the data collection phase
as assigned.

Step 8: Citizen Scientists
Training (Session 2)
After the pilot data collection (as mentioned in the step 7) was
completed, a second sessionwas organized tohelp citizen scientists to
practice data analysis using their previously collected data. CEBHA+
researchers oversaw citizen scientists during data analysis but did not
interfere with analysis. To ensure quality of the data analysis, citizen
scientists from each study site were split into two groups, and they
were tasked to analyze the same data collected in their local
community. Once two groups completed data analysis, they met to
agree each other on their data analysis outputs and they consulted
project researchers for any discrepancies. At the end of this training,
the ability of community members to analyze qualitative data
(narratives and photos) was reassured.

Step 9: Feedback Meeting One
After the analysis of pilot data, in the presence of the research
team and national stakeholders, the citizen scientists presented
findings to PHC stakeholders (Table 1) for results validation and
further opportunities for data collection. The immediate
Frontiers in Tropical Diseases | www.frontiersin.org 7
outcomes included the validation of findings, particularly the
ones related to local community perception and preferred
communication strategies towards CVD risk.

Step 10: Citizen Science Data
Analysis Workshop
After the pilot study, citizen scientists proceeded to collect
qualitative data (pictures and audio narratives), using
Epicollect5 Mobile app, from their fellow community
members. Once this phase was completed, a two-day workshop
for data analysis followed. Meeting outcomes: Attendees
identified some health issues exposing their community to
CVD (risk) which could be solved by community members
themselves or KUs at local community level within their
means, like initiating physical activity at community level,
constructing kitchen garden among others.

Step 11: Feedback Meeting Two
Immediately after the citizen science data analysis workshop, the
second feedback meeting was organized for citizen scientists to
present the study findings to the PHC stakeholders (KUs at
community level) for validation. The meeting also presented an
opportunity for further data collection. Thus, the meeting was
also an opportunity of knowledge co-creation between
researchers, PHC stakeholders and local community members.
The first immediate outcome was PHC stakeholders at the
community level committing to solve some local community
health issues which they felt they were able to address: this
included fighting against locally made substandard beverages
and those from neighboring countries, increasing kitchen
gardens, teaching local residents about CVD (risk). The second
immediate outcome is that PHC stakeholders helped identify
relevant community opinion leaders and political leaders to be
invited in the community advocacy workshop (CAW).

Step 12: Community Advocacy Workshops
Two separate one-day community advocacyworkshops (CAWs)were
conducted with the aim to share the findings from citizen science
implementation with local community (district, sector and cell levels)
authorities and PHC stakeholders at both the rural and urban study
site. At each site, one citizen scientist selected by his/her fellow citizen
scientists presented the findings and advocated for pertinent action.
The CAWs were opportunities for health advocacy campaigns and
called upon local community authorities to take action to solve health
issues – particularly those that require either community social and
behavior changeor enforcementof lawsat community level anddonot
have any financial implications. Other forms of advocacy and appeal
(such as issue briefs for key decisionmakers) have been plannedby the
CEBHA+ team to be developed and disseminated in the later stages of
the CEBHA+ project implementation.

Step 12.1. Community Advocacy
Workshop in Urban Study Site
Table 1 displays categories of stakeholders who attended the
CAW in urban study site. There were several immediate
outcomes: District officials requested researchers to assist in
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designing strategies to solve health issues like the issue of lack of
knowledge on CVDs as identified by citizen scientists. Local
authorities expressed a need to share with CHWs the findings
from the citizen science so that they could help in sensitizing
local community to fight against CVD (risk). In addition to this,
citizen scientists committed to work with villages leaders to
initiate some healthy practices such as organizing physical
activity at village level, sensitizing their fellow community
members on preparation of healthy diet from locally available
food items and sensitizing them to contribute on the repairing
sewage system.

Step 12.2. Community Advocacy
Workshop in Rural Study Site
This CAW in the rural study site was organized and facilitated in
the same way as in urban study site and list of CAW participants
is provided in the Table 1. The immediate outcomes included
local community leaders committed to initiate some CVD
prevention interventions (such as physical activities) and
citizen scientists committed to keep on collaborating with local
authorities and PHC stakeholders to sensitize the community to
adopt healthy practices preventing CVD (risk). Some
participants committed to actions to solve health issues
included fighting against locally made substandard beverages
and those from neighboring countries, increasing kitchen
gardens, teaching local residents on CVD (risk factors).

Main Challenges of the Citizen Science
Implemented Within an IKT Approach
The implementation of the citizen science approach consisted of
13 steps (table 1). Most of the time researchers and KUs at MoH
level collaboratively planned all events (meetings/workshops)
and agreed each other on the date and the venue. However,
due to competing priorities, KUs at MoH/RBC were not able to
participate in four out of 12 events (steps/phases) they were
invited to participate in. At the urban study site, some local
authorities promised to attend CAW but they were not able to
attend with apologies of having being invited in unforeseen and
unpredicted events, and they delegated one of their staff at
district level to represent them.

Due to the COVID-19 pandemic, researchers were not able to
organise follow up meetings or evaluate the long term outcomes
of the citizen science implemented within IKT approach.
DISCUSSION

This paper aimed to describe the steps and the immediate
outcomes of the citizen science approach that was embedded
within the IKT approach of the CEBHA+ project in Rwanda. The
citizen science approach was linked to a study that aimed to
explore the rural and urban dwellers’ perceptions and preferences
of communication strategies towards CVD risk in Rwanda. Its
results will be published in a separate paper. A range of KUs
involved in the implementation of the citizen science included
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policy makers at high/national level (i.e. ministerial and district
levels), health care providers (health center level), CHWs, security
organs (national police), local community leaders and other local
community opinion leaders. The representatives of social groups
(women, youth) and faith-based organizations were involved as
community opinion leaders. Overall, partnership between CEBHA
+ researchers, KUs (at high/national level and district level), PHC
stakeholders and local community leaders was encouraging and
positive relationships were forged and fostered through both
CBPR/citizen science and IKT approaches.

The implementation of citizen science embedded within IKT
resulted in immediate outcomes which can be characterized into
two categories. The first category can be termed ‘relationship-
based immediate outcomes’ which were expressed when KUs at
RBC/MoH level accepted to collaborate with CEBHA+
researchers on the research design and its implementation. The
relationship-based immediate outcomes were also recorded
when HC accepted to co-supervise or coordinate citizen
science data collection and they contributed in the recruitment
of citizen scientists selected from their catchment area. The
approach therefore represents an opportunity for local health
facilities to study a given health issue in the community. The
second category was termed as ‘project-based immediate
outcomes’ and included active participation of KUs and citizen
scientists. The implementation of this citizen science and IKT
approach faced some challenges like infrequent attendance and
absenteeism of KUs in some research activities because of
competing priorities.

IKT approach was applied by involving decision makers or
KUs at PHC level (CHWs and health centers staff), district health
unit staff and MoH/RBC level. This conforms to the way Nguyen
et al. described KUs, in the IKT lens, as health care providers
along health care services delivery system to administrators to
ministers of health (15). The implementation of citizen science
started by first of all engaging with KUs, this was the act of
embedding citizen science approach within IKT approach, and
could be conceptualized as ‘the embeddedness’ of the two above
collaborative research approaches. The benefit of engaging with
KUs before starting citizen science implementation aimed to
enhance the potential for evidence uptake. This strategy is
consistent with recommendations in the literature (16). Citizen
science embedded within an IKT approach helped facilitate
macro and micro-level knowledge partnership between
researchers and KUs (i.e practitioners, policy makers and local
community members). This complies with the global burgeoning
principle that research should go beyond the focus on the ‘know-
do-gap’ (17), by pushing evidence across and investing in
partnership to co-produce knowledge.

The successful and continuous partnerships between
researchers and KUs undoubtedly were a result of the in-
person contacts, through meetings and workshops. This is in
line with a previous study that reported that the in-person
contact is an influential factor determining the involvement of
KUs in research process and their use of research evidence (12).
The meetings and workshops (i.e. presentations, trainings) were
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https://www.frontiersin.org/journals/tropical-diseases
http://www.frontiersin.org/
https://www.frontiersin.org/journals/tropical-diseases#articles


Niyibizi et al. Citizen Science Embedded Within IKT
the common forms of interactions between researchers, KUs and
local community leaders (12). The momentum of the continuing
partnerships of the researchers and KUs was fundamentally
sustained by the existing core principle of the CEBHA+ project
to use IKT strategies in order to foster the uptake of research
findings (9). Furthermore, budget for stakeholder engagement
activities was taken into considerations in the project design
phase. One of the CEBHA+ sites, South Africa, stable and
supportive funding was recognized among constructs favouring
the implementation of IKT processes and strategies (18). This
also underpins how allocating financial resources is paramount
for applying IKT approach in research process (11). Funds
dedicated to IKT activities were also reported among the
enablers for IKT approach (12, 19–21). This implies that
budget allocation should include IKT activities during the
collaborative research design phase. Commitment of KUs to be
part of the team of investigators and contribute to the
implementation of the study was reported as an immediate
outcome in the present study, and was also reported in a
scoping review conducted by Logan et al. on IKT with public
health policy makers (22). The positive impact on relationship
between KUs and researchers during research coproduction was
already opinioned by other researchers (23).

In the present study, local community members represented by
citizen scientists were involved in data collection and analysis, and
dissemination of the results through CAWs. However, for a
standard CBPR/citizen science, Jull et al. suggested to involve
community members in every stage of the research process from
issue identification to writing and dissemination through framing
research questions, research design, data collection and analysis (1).
The stages of issue identification and crafting of research questions
were completed by researchers themselves without involvement of
community members by referring to the existing literature. In
contrast to the results of the study conducted by Gagliardi et al.
who reported that KUs are most often involved in conceptualizing
research and disseminating or implementing the findings (12), in
our study key KUs were involved in all steps of the study, however
sometimes KUs were not able to attend some meetings or
workshops because of competing priorities. This infrequent
attendance of KUs in IKT activities and events (meetings or
workshops) were reported by other studies (11, 12). Other
researchers reported the difficulties to reconcile the stakeholder
agendas while implementing a collaborative researchers (23).

During the process of applying citizen science and IKT
approaches together, citizen scientists committed to work with
PHC stakeholders and local community leaders to solve issues
which they felt could be addressed by local communities. In the
rural area, committed actions included fighting against locally
made substandard beverages and those from neighboring
countries, increasing kitchen gardens, teaching local residents
about CVD (risk). At the urban study site, committed actions
included organizing physical activity at village level, sensitizing
fellow community members on preparation of healthy diet from
locally available food items and sensitizing them to contribute on
the repairing sewage system. This is in agreement with Leon et al.
who found that communities can be trained to advocate for what
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they need, to do what works and what is relevant (24). It is also in
line with another study which reported that benefits of citizen
science included community development, empowerment, and
changes of attitudes, values and norms, action to solve issues and
engagement in policy making (1, 15). This community
involvement in research can also empower users of health
services (i.e. citizens) the capacity to influence change and
improvement in issues that affect most people lives (25).
Having local community members suggesting solutions to
solve their own problems in the present study proved the
relevance of citizen engagement, IKT and local evidence-
informed solutions, thereby responding to the existing dearth
of evidence relevant to African health systems contexts as
claimed by some scholars (26, 27).

Limitations and Strengths
Due to Covid-19 impact, researchers were not able to evaluate
the impact of using citizen science and IKT approaches. This
evaluation would have targeted the long term outcomes related
to co-created solutions/commitments to prevent CVD (risk
factors) as pledged by citizen scientists and local community
local leaders during the feedback sessions and CAWs. However,
this paper reported the immediate outcomes in detail and
provided a thorough description how KUs and community
members were involved throughout the research trajectory.
The steps to apply citizen science embedded within IKT
approach, as used in this study, might be adapted in other
contexts for research projects aiming to foster the uptake of
research evidence for KUs and the involvement of community
members in solving the issues putting them at health risk.

Even though, due to Covid-19 containment measures we were
not able to evaluate the impact of the implementation of citizen
science embedded within IKT approach, immediate results
indicated that this approach would be impactful. This was
proved during different meetings and workshops when citizen
scientists presented findings to PHC stakeholders, local
community leaders and community opinion leaders who
agreed what presented by citizen scientists and appreciated
their work. In addition to this, citizen scientists themselves and
local community leaders committed to solve health issues they
felt they were in their control, with local community means.
Therefore, the citizen science approach embedded within an IKT
is recommended to research projects intending to collaborate
with knowledge users with a view to explore lay knowledge on
diseases (like NCDs) or any other health issues for which local
community residents could collaborate with KUs and local
community leaders to solve them. The combinations of two
knowledge co-creation approaches (citizen science and IKT) are
recommended in the context of low-and middle-income
countries where NCDs are emerging as an additional burden
to existing burden of communicable diseases and most of the
populations do not have knowledge on most NCDs. This
recommendation is in line with other researchers who proved
difficult to align themselves with a single collaborative research
approach and suggested to combine approaches or some of their
respective elements (15).
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Conclusion
Knowledge co-creation approaches are emerging in health care
and public health systems. To the best of our knowledge, citizen
science/CBPR and IKT approaches were used simultaneously in
Rwanda for the very first time during our study exploring rural
and urban community residents perceptions and preferred
communication strategies towards CVD (risk) in Rwanda.
Thus, other researchers may adapt the steps of implementing
CBPR and IKT approaches, as described, in similar research
projects. Citizen science proved to be an important strategy for
research co-production in Rwanda. While this strategy falls
within the remit of a larger IKT approach it focuses on the
role and ownership of research by local community residents.
This study demonstrated that to improve the relevance and
impact of research in local community a deliberate IKT
approach that incorporates citizen science can be invaluable.
However, further studies are needed to provide insights on the
impact or long term outcomes result ing from the
implementation of citizen science embedded within an
IKT approach.
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