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Abstract 

Background Integrated Knowledge Translation (IKT) and other forms of research co-production are increasingly rec-
ognized as valuable approaches to knowledge creation as a way to better facilitate the implementation of scientific 
findings. However, the nature of some scientific work can preclude direct knowledge to action as a likely outcome. Do 
IKT approaches have value in such cases?

Methods This study used a qualitative case study approach to better understand the function of IKT in a non-
traditional application: basic and clinical science investigating the causes and consequences of food allergy. Building 
off previous baseline findings, data were obtained through in-depth interviews with project scientists and steering 
committee members and complemented by researcher observation. Data were analyzed through an integrated 
approach to understand how well participants perceived the stipulated project IKT outcomes had been met 
and to better understand the relationship between different forms of IKT goals, outcomes, and impacts.

Results We propose a conceptual model which builds temporal continuity into the IKT work and understands 
success beyond truncated timelines of any one project. The model proposes project IKT goals be conceptualized 
through three metaphorical tower blocks: foundational (changing the culture for both scientists and knowledge-
users), laying the groundwork (building relationships, networks and sparking scientific inquiry), and putting scien-
tific knowledge to action. Based on this model, this case study demonstrated notable success at the foundational 
and intermediate blocks, though did not turn basic and clinical research knowledge into actionable outcomes 
within the project timespan.

Conclusions We find that current IKT literature which situates success as filling a knowledge to action gap is concep-
tually inadequate for understanding the full contributions of IKT activities. This work highlights the need for building 
cultural and scientific familiarity with IKT in order to better enable knowledge to action translation. Improving under-
standing and communication of science and empowering knowledge-users to engage with the research agenda are 
long-term strategies to build towards knowledge implementation and lay the ground work for many future research 
projects.
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Contributions to the literature

• While Integrated Knowledge Translation/co-produc-
tion approaches to research may address some barriers 
to implementation, the nature of some scientific work 
can preclude direct knowledge to action as a likely out-
come.

• Current literature poorly theorizes how multiple 
research projects may build towards communal trans-
lation goals.

• Grounded in a case study investigating the causes and 
consequences of food allergy, we provide a conceptual 
model which theorizes Integrated Knowledge Trans-
lation outcomes and impacts beyond the domain of a 
single project.

• Integrated knowledge translation work should recog-
nize changing the scientific culture as a first, not last, 
step in facilitating implementation.

Background
Integrated Knowledge Translation (IKT) is one form of 
co-production where knowledge creation is a collabora-
tive effort between researchers and users who “have the 
authority to implement the research recommendations” 

[1]; it is action-oriented and solutions-focused [2]. IKT, 
therefore, addresses insufficient implementation of 
research findings by recognizing that how we conduct 
science shapes subsequent uptake and impact [3]—both 
in steering research to relevant issues and in priming 
knowledge-users to understand and incorporate findings 
in their own work [4–6].

IKT can be more challenging as researchers navigate 
the intricacies of partnership building and relationship 
management [7, 8], and there is need to better under-
stand outcomes and impacts [9, 10], what Kothari and 
Wathen see as the next major frontier in IKT science 
[11]. One of the challenges to this may be poor articula-
tion in the literature between the goals of IKT (that is, 
the predefined purpose of enacting IKT, see Table  1), 
the conditions that drive success, and the outcomes and 
impacts that emerge. Hence, the literature calls for more 
theoretically informed approaches to IKT [11, 12].

A range of perspectives is used to understand out-
comes and impacts of IKT, when reported [20]. Reflect-
ing IKT’s origins, outcomes often are discussed as 
immediate knowledge to action [10, 21] or Knowledge 
Translation (KT) products [8]. But research has also 
identified a variety of less tangible yet equally impor-
tant outcomes such as tacit knowledge, social or 

Table 1 Definitions

Term Definition

Outputs The direct products/deliverables resulting from research activities. Outputs lead to outcomes. Includes reports, 
publications, presentations, communication strategies, education and training strategies, relationship building 
strategies and more.

Outcomes Changes resulting from research activities and outputs; can include short-term, intermediate, and longer-term 
outcomes. Outcomes are measurable.

Impacts Often used synonymously with outcomes, or as a collective term to encompass outputs, uses and outcomes 
(e.g., [13]). Here, we define as a futuristic identifiable benefit to, or positive influence on, society and other 
domains [14].

Goals The predefined target outcomes and impacts of the research activities

Knowledge Translation (KT) A dynamic and iterative process that includes synthesis, dissemination, exchange, and ethically sound 
application of knowledge. This process takes place within a complex system of interactions between research-
ers and knowledge-users which may vary in intensity, complexity, and level of engagement depending 
on the nature of the research and the findings as well as the needs of the particular knowledge-user. Usually 
framed as either end-of-grant or integrated [15, 16].

Integrated Knowledge Translation (IKT) One form of research co-production which emphasizes the engagement of knowledge-users in research. 
Ideally, this engagement occurs for the entire research process including determining research questions, 
methodology, data collection, and tools development, interpreting the findings, and helping disseminate 
the research results [17, 18]. IKT is action-oriented and solutions-focused [2].

Research co-production A broad definition of collaborative research where researchers work in partnership with knowledge-users. 
Encompasses terms such as participatory research, engaged scholarship, Mode 2 of knowledge production, 
collaborative research, or integrated knowledge translation (IKT) [19].
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relational capital, and the approach as a means of build-
ing relationships between knowledge communities [11, 
22]. A recent umbrella review on research partnerships 
sorts outcomes and impacts by means of scale, such as 
individual level (either researcher scientists or stake-
holders), the partnership-level (relationships between 
scientists and stakeholders), community level, or the 
research process more wholistically [14]. Beckett and 
colleagues likewise classify outcomes/impacts at vari-
ous scales (individual, group, organizational, societal) 
but additionally consider “paradigmatic” contributions 
in which outcomes/impacts completely shift how the 
world is understood, what is legitimate knowledge, 
and the relationships between knowledge, research, 
and practice/policy [13]. This parallels Kothari and 
Wathen’s description of appreciating other points of 
view to converge on a newly created shared perspec-
tive [11]. The whole becomes more than the sum of its 
parts.

Many identified IKT outcomes hint at future programs 
of work without explicitly conceptualizing that process. 
For example, Sibbald and colleagues describe “for many 
researchers and knowledge-users, the impact was more 
about laying the groundwork for future research” [9]. 
On the other hand, many of the characteristics associ-
ated with successful IKT partnerships hint at previous 
IKT work without making this connection explicit—e.g., 
partnerships built on existing relationships, or the partic-
ipation of skilled researchers (experienced in IKT) [23]. 
And, generally, co-production narratives recognize that 
partnership relationships that start from scratch require 
significantly more time investments in the early stages 
for learning and training, developing relationships, build-
ing trust, etc., and this may be a barrier to success [24]. 
Altogether, this creates a landscape in which the detailed 
inputs, outcomes, and impacts of IKT are documented 
but little is conceptually or theoretically understood 
about their relationship of these components to each 
other, especially beyond the timeline of a single project. 
Table 1 provides an overview of important terms used to 
inform this work.

Where many research projects may use IKT 
approaches for clear knowledge to action outcomes, the 
pertinency of these IKT goals in other forms of health 
research is less clear. As explored elsewhere [25, 26], 
the nature of some scientific investigations (e.g., basic, 
laboratory, discovery research) are slow and incremental 
and can preclude direct knowledge to action as a likely 
outcome—and hence, measure of success. This paper 
responds to that gap in the literature through a case 
study of a notably unorthodox application of IKT—that 
is, used in a grouping of basic and clinical science sub-
studies investigating the causes and consequences of food 

allergy. Our purposes here are to (1) explore the IKT 
outcomes of this case and (2) understand these findings 
within broader conceptualizations of IKT success.

Case study: IKT in the GET‑FACTS project
This is a case study on the IKT “experiment” through the 
GET-FACTS project, a 5-year biomedical research pro-
ject funded by the Canadian Institutes of Health Research 
and led by a coalition of basic and clinical scientists to 
assess the causes and consequences of food allergy. As 
represented in Fig.  1, the case study’s focus was on the 
wholistic IKT experiences of the GET-FACTS project, 
inclusive of the core biomedical research components 
alongside the IKT activities (e.g., creation of the steering 
committee, setting target IKT outcomes). The timeline 
of the case study therefore parallels the duration of the 
GET-FACTS research activities.

Food allergies are a potentially life-threatening chronic 
health issue and public health concern [27], with sig-
nificant impacts on affected individuals, their families, 
social and educational settings, and communities, as well 
as the healthcare system more broadly [28]. Within the 
global food allergy community, there was pressing need 
to better connect knowledge-users with the science, after 
standard clinical recommendations for allergy prone chil-
dren to delay introduction of potential allergenic foods, 
such as peanuts, were turned upside down. Though there 
were hints that previous recommendations were mis-
guided [29], a landmark study in 2015 found that infants 
with delayed peanut introduction were actually at greater 
risk of developing food allergies—counter to previous 

Fig. 1 The case study: IKT in the GET-FACTS project
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understanding [30]. Clinicians and knowledge-user 
organizations worldwide scrambled to update and com-
municate new recommendations while assuring parents 
they had acted appropriately given the body of knowl-
edge at the time [31–34]. There was recognition from 
all parties on the importance of knowledge-users being 
closer to the science and for scientists to be able to better 
communicate their processes to knowledge-users.

Enter the GET-FACTS project; originally conceived as 
a united but distinct collection of basic and clinical sub-
studies within three major pillars of investigation (genetic 
determinants of food allergy and tolerance, environmen-
tal impact on functional and immunological tolerance 
to foods, and novel biomarkers to assess allergy and tol-
erance), co-investigators identified the need for active 
involvement of knowledge-users to ensure the usability 
of the research. As such, social scientists with expertise 
in knowledge translation joined the research team and 
a knowledge-user driven IKT agenda was built into the 
protocol to work on behalf of and alongside the basic 
and clinical researchers towards achieving IKT goals. 
A knowledge-user steering committee was created to 
learn about GET-FACTS research as it was unfolding, 
assist in interpretation, and identify IKT opportuni-
ties and potential outcomes associated with the project. 
Six representatives from Canadian food allergy policy 
and advocacy participated in drafting the project pro-
posal and, after it was successful, additional members 
were invited to ensure comprehensive representation. In 
total, eight knowledge-users sat on the steering commit-
tee representing organizations involved in food allergy 
information and advocacy, Canadian health and wellbe-
ing information and advocacy, science policy brokering, 
government, and public health. Three steering committee 
members additionally brought personal experiences navi-
gating their own or an immediate family member’s ana-
phylactic food allergy.

As part of the case study investigation, year-1 qualita-
tive interviews were conducted with all basic and clini-
cal scientists and steering committee members to better 
understand the base level of knowledge regarding IKT 
and expectations for the project work. While not the 
focus of this paper, the results, presented in-depth else-
where [35, 36], provide important context for the direc-
tion of IKT activities. Baseline assessments demonstrated 
optimism from both scientists and steering commit-
tee members on the potential outcomes from this IKT 
application; however, a number of flags emerged. Scien-
tists on the project were aware of the term Knowledge 
Translation (KT) but primarily emphasized the activity 
as “bench to bedside” clinical applications or end-of-
grant dissemination activities to the public, having no 
“integrated” research experiences to draw on. Where 

project clinicians had experience working with non-
researchers (e.g., patients in clinic, patients enrolled in 
studies), experience among basic scientists was notably 
limited, to which one participant reflected, “we’ve never 
received any formal training in that area” [35]. In the con-
text of the IKT, a number of scientists expressed concern 
about findings being translated too soon without proper 
contextualization, the relatively slow pace of scientific 
advancement (particularly so for basic science), and the 
public’s need for quick and immediate answers. Steering 
committee members, in contrast, had experience with 
science-policy bridging but raised concerns that many 
months into the project they did not feel knowledgeable 
or connected to science and asked for more regular touch 
points between the scientists and steering committee. 
Notably, steering committee members envisioned suc-
cess (creating a concrete resource for others to draw on, 
replication of this IKT approach in future research pro-
jects) and, conversely, failure (if approach did not influ-
ence the conduct of future research projects) through 
very future-focused terms [36].

A number of actions were taken in response to this 
feedback. More touchpoints were created beyond the 
once or twice annual all-researcher meeting and presen-
tations. Senior scientists representing the various GET-
FACTS sub-studies led webinars with time for discussion 
with the steering committee. This aimed to strengthen 
steering committee members’ familiarity with the pro-
ject’s scientific activities, improve communication, and 
better build relationships. In addition to the steering 
committee created Terms of Reference, which included 
project outcomes/impacts of interest, an exhaustive pro-
cess was undertaken with project members (both scien-
tists and steering committee) to better articulate their 
IKT goals, and operationalize activities, outputs, and out-
comes through a Performance Measurement Framework 
(PMF).

The completed PMF outlined three streams (com-
munication and education, networking and relationship 
building, evaluation and accountability) of activities and 
outputs to inform envisioned short-term, intermediate 
and long-term outcomes. The five PMF articulated short-
term target outcomes were as follows: (1) steering com-
mittee members have a greater awareness, understanding 
and knowledge about research, (2) steering commit-
tee members feel more empowered to contribute to the 
research process, (3) scientists have increased awareness, 
understanding and knowledge about IKT, (4) scientists 
feel more empowered to contribute to the IKT process, 
and (5) relationships are strengthened between project 
scientist and steering committee members. The sole PMF 
articulated intermediate target outcome was the crea-
tion of an IKT approach for replication in similar types 
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of research. The three PMF articulated long-term target 
outcomes were (1) evidence informed policy and deci-
sion making, (2) future scientific research is shaped by 
end users in collaboration with scientists, and (3) maxi-
mize choice and minimize risk for Canadians affected by 
food allergies. Through this process, the steering com-
mittee and research team reflected that these target out-
comes did not align with common IKT action-focused 
outcomes (e.g., outcomes paid little attention to specific 
knowledge products, or specific changes to food allergy 
policy and practice) and instead articulated a program 
of work which focused on the nature of research and 
building relationships between knowledge-creators and 
knowledge-users.

Methods
This was a qualitative case study [37, 38] of the GET-
FACTS research project, with the objective to better 
understand the function of IKT approaches within basic 
and clinical biomedical research. A case study “investi-
gates a contemporary phenomenon within its real-life 
context and addresses a situation in which the bounda-
ries between phenomenon and context are not clearly 
evident” [39] and is valuable for capturing that complex-
ity and providing in-depth understanding of phenomena 
[38, 40]. In line with Stake [41] and Merriam’s [42] social 
constructivist approach to case studies, the researcher 
may also have a personal interaction with the case and 
the context of the case may shift over time, as was rel-
evant in this current study. We reported the study using 
the COREQ (Consolidated criteria for reporting qualita-
tive research) Checklist [43] (Additional file 1).

Data collection and analysis
As noted above, baseline in-depth interviews conducted 
year-1 with all core GET-FACTS scientists and steering 
committee members have been reported [35, 36], as have 
early reflections on the challenges of doing IKT in basic 
and clinical research contexts [25]. These early insights 
provide important framing for this summative report. 
Data here have been generated from semi-structured 
in-depth interviews conducted at the conclusion of the 
project with all (100% response) twelve core GET-FACTS 
basic and clinical scientists and eight steering commit-
tee members. Participants were made aware at in-person 
project meetings of the opportunities for concluding 
interviews and were later contacted by ES through email 
with detailed information. Interview questions queried 
awareness, understanding, knowledge about research and 
IKT, perceived overall project outcomes, and nature of 
relationships between researchers and knowledge users 
over the life of the project. As external to the project, 
ES, a female PhD student with a master’s degree being 

trained by SJE on qualitative interview techniques, con-
ducted the interviews to minimize positive response bias. 
Interviews averaged around 50 min, were conducted over 
the phone, recorded, and later transcribed verbatim. SJE, 
AEC, and JD participated in GET-FACTS IKT activities 
and research meetings; AEC is also a core GET-FACTS 
clinical research scientist. SJE, AEC, and JD therefore 
also contribute to the case study analysis with embedded 
researcher observations. Research ethics board approval 
was received prior to all research activities (University of 
Waterloo ORE# 19735).

We adopted an integrated approach for the analysis 
[44], which was completed in a two-part process. First, 
in order to understand how well participants perceived 
the IKT target outcomes had been met, we created a cod-
ing framework which encompassed the same coding as 
in baseline qualitative interviews and also included cod-
ing relevant to an assessment of the project outcomes as 
had been developed mid-project. The coding, therefore, 
was largely deductive (based on a pre-established coding 
framework) but sub-codes that emerged inductively were 
incorporated into the analysis [44]. ES coded each tran-
script in full, verified for reliability with JD, as overseen 
by SJE.

The second part of analysis sought to conceptualize 
the relationship between different forms of IKT goals, 
outcomes and impacts. For this, we enacted an iterative 
analysis as a back-and-forth conversation [45] between 
the qualitative data, the literature, and our experiences 
as researchers working in IKT research broadly and the 
GET-FACTS IKT case study specifically. Iterative analy-
ses embrace the researcher’s reflexivity as an important 
part of the process [46, 47], acknowledging the interac-
tion between what the “data are telling me” and “what I 
want to know” [46]. Qualitative transcripts were cleared 
of previous analysis and coded openly for any refer-
ences to outcomes and impacts as perceived by partici-
pants (conceptual codes), the links between these codes 
(relationship codes), and any direction that was associ-
ated with these links (participant perspective) [44]. JD 
completed all initial coding, verified for reliability with 
ES, as overseen by SJE. Codes, and the relationships 
between them, were sorted and discussed by the research 
team in context of the IKT and co-production literature. 
Though the first-phase coding was “removed,” the find-
ings informed the views of the JD, SJE, and ES in dis-
cussion of broader theorizing on IKT outcomes as part 
of the iterative “back and forth” reflection. The research 
team finalized the model as a simple but productive 
way to conceptualize IKT outcomes, which reflect a 
trifecta of the data, our research experiences, and the 
broader literature. As a final step in this process, the 
findings from phase 1 of analysis were mapped onto the 
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conceptualization borne out of phase 2 of analysis. The 
results of this conceptualization are therefore presented 
first, and then used to structure findings on the GET-
FACTS target outcomes.

Results
The Tower Model
The need for a reframed thinking was evident through 
the GET-FACTS project both through what incoming 
challenges were faced in year 1 (e.g., a lack of scientific 
cultural frameworks for incorporating co-production, 
poor understanding of the rigor of IKT science) and how 
participants constructed outcomes and impacts at the 
end of project. We identified as a gap in the literature the 
need for better understanding of how one project can 
support IKT co-production in subsequent projects. We 
noted the words “build” or “building” emerged frequently 
in the interviews, used by all but one steering committee 
member and two scientists. Conceptually, participants 
described some IKT outcomes as building upon other 
IKT outcomes, and project goals are best achieved when 
all outcomes are done well and build “up” activities over 
time. This informed the visual metaphor for our model as 
a tower of building blocks.

The conceptual model (Fig.  2) identifies three distinct 
levels or “blocks” of success created through IKT work. It 
recognizes success stemming from one project as build-
ing blocks towards success in future projects, creating a 
temporal continuity that has been poorly conceived of 
to date. The foundational block, titled “changing the cul-
ture,” includes outcomes/impacts that build understand-
ings of the scientific process, legitimizes IKT science, and 
validates connection and collaboration with/between sci-
entists and knowledge-users as a fundamental aspect of 
research. It also represents “paradigmatic” shifts [13] in 
which outcomes/impacts shift how the world is under-
stood, what is legitimate knowledge, and the relation-
ships between knowledge, research, and practice/policy. 
This can occur at multiple scales from individual to 
institutional. The intermediate block(s) build off the for-
mer with more targeted applications. Titled “laying the 
groundwork,” this includes outcomes that enable future 
research and IKT projects. This can include the building 

of relationships and collaborations between scientists and 
knowledge-users in specific contexts (e.g., food allergy 
scientists’ relationships with food allergy knowledge-
user organizations) or the generation of research areas 
or questions to be explored in future projects. The upper 
block(s), titled “knowledge to action,” encapsulate more 
traditional KT outcomes and reflect knowledge to action 
from a single project such as knowledge tools, knowledge 
dissemination, or change to policy or clinical practice and 
additionally includes the influence that knowledge-users 
have on the science of that project (e.g., patient recruit-
ment, reframed interpretation of findings). Any block or 
multiple blocks may be the IKT goal (targeted outcome) 
for a project but building strength through the founda-
tion up enables not only actionable outcomes from a sin-
gle project but also supports building further with future 
projects.

IKT in the GET‑FACT project: target and realized IKT 
outcomes
GET-FACTS scientists and steering committee mem-
bers participated in an extensive exercise to articulate 
a joint vision for IKT activities, which resulted in five 
target short-term outcomes. The realization of these 
outcomes was gauged through the case study’s conclud-
ing qualitative interviews. The intermediate and long-
term outcomes envisioned by the steering committee 
and scientists have timelines beyond the scope of this 
case study, but as goals are relevant in connection to the 
Tower Model. Table 2 re-imagines these envisioned out-
comes (short, intermediate and long term) in relation 
to the conceptual addition of the Tower Model. Table 2 
demonstrates that GET-FACTS target IKT outcomes 
were primarily concerned with what the Tower Model 
classifies as foundational. Additionally, while there was 
also attention on the intermediate block, the top block of 
“knowledge to action” was only considered in relation to 
long-term outcomes.

An overview of perceived study outcomes as assessed 
through the qualitative interviews with project scientists 
and steering committee members is presented in Table 3. 
Results described here are structured by the three tower 

Fig. 2 The Tower Model for conceptualizing goals of IKT research
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blocks and illustrated with quotations from scientist (Sci) 
and steering committee (SC) participants.

Changing the culture
Scientists self-described as having expanded their knowl-
edge or understanding of IKT as a result of this project. 
Comparison with the case study’s baseline findings [35] 
supports evidence of this change. For instance, when 
asked broad questions about the larger concept of KT 
(e.g., whose job is it to do KT? What is the role of basic/
clinical scientists in KT?), scientists originally empha-
sized other actors as being responsible for KT, whereas 
by the concluding interviews analyzed here, far greater 
emphasis was placed on the role of scientists in KT, KT 
as a shared responsibility, and the importance of two-way 
dialogue.

Scientists described a change perception in IKT as a 
rigorous and validated body of knowledge, and two even 
described their “biggest surprise” in this process was 
learning the scientific validity of IKT:

Well the entire program was new to me [laughs]! You 
know, when GET-FACTS started, IKT was kinda 
something that fluffy people did in corners and not 
really a hard science. And so I think that the team 
has done really well at changing perceptions and 
demonstrating the validity and value of that kind of 
reorientation of a research question. Which is really 
what it is. So that was a surprise to me. (Sci 1).

In contrast, steering committee members described 
familiarity with the rigor of IKT but many expressed sur-
prise at the openness of the scientists in participating.

Scientists demonstrated fundamental shifts in their 
knowledge and understandings regarding KT broadly 
and IKT specifically. For instance, all scientists were 
able to critically describe advantages and challenges 
to doing IKT work. Advantages most cited were that 
it integrates multiple perspective, knowledge-users 
receive more accurate information, research is more 
meaningful to knowledge-users, and knowledge-users 
are aware of the research process. Challenges most 
cited were difficult to integrate multiple perspectives, 
required time investment, and challenge in communi-
cating science. Additionally, scientists identified spe-
cific strategies for scientists and knowledge-users to 
work together which reflect the literature on IKT best 
practices, such as to involve knowledge-users from the 
very beginning, to regularly communicate and engage, 
and to include those experienced in IKT.

Though not as much of a shift from baseline data, 
steering committee members likewise articulated 
greater knowledge of IKT stemming from their involve-
ment in the project. All were able to describe differ-
ences between end-of-grant and IKT approaches to 
KT and to describe both advantages and challenges 
of doing IKT work and to describe the GET-FACTS 
approach to IKT in detail.

My knowledge view and understanding of inte-
grated knowledge translation has primarily been 
shaped by my involvement in the GET-FACTS 
project. I don’t think I had a clear appreciation of 
its value and of the difference between it and just 
knowledge translation before I started my involve-
ment in this project. (SC 2).

Table 2 Connecting GET-FACTS IKT target outcomes to the Tower Model

 GET‑FACTS target outcomes Tower Model

Target short‑term outcomes (goals)
 Steering committee members have greater awareness, understanding, and knowledge about research Foundational block, “changing the culture”

 Steering committee members feeling more empowered to contribute to the scientific process Foundational block, “changing the culture”

 Scientists have increased awareness, understanding, and knowledge about integrated Knowledge 
Translation

Foundational block, “changing the culture”

 Scientists feel more empowered to contribute to the integrated knowledge translation process Foundational block, “changing the culture”

 Strengthened relationships between GET-FACTS project scientists and steering committee members Intermediate block, “laying the groundwork”

Target intermediate outcome (goal)
 Creation of detailed IKT approach Intermediate block, “laying the groundwork” 

and top block, “knowledge to action”

Target long‑term outcomes (goals)
 Evidence informed policy and decision making Top block, “knowledge to action”

 Future scientific research is shaped by end users in collaboration with scientists Intermediate block, “laying the ground-
work” and foundational block, “changing 
the culture”

 Maximize choice and minimize risk for Canadians affected by food allergies Top block, “knowledge to action”
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In a similar vein, steering committee members, 
unprompted, articulated limitations of scientific research 
findings with regard to their own work and discussed 
broad implications for how to build research into their 
organizations and communications strategies:

[In regards to the study which upended food allergy 
recommendations [30]] Many, many of our parents 
are still very, very confused and we have to tell them 
that you know what, what you’re doing is fine. This 
is a very, very small test subject matter. There needs 

Table 3 GET-FACTS IKT outcomes

End‑of‑project: findings from concluding case study interviews with 
GET‑FACTS scientists (number of participants who referenced/12 
total)

End‑of‑project: findings from concluding case‑study interviews with 
GET‑FACTS steering committee members (number of participants 
who referenced/8 total)

1) Knowledge to action

 ♦ Scientists describe IKT as having positive impacts on dissemination 
of research findings, including: networks enhance dissemination (3/12), 
research is more useful and applicable (3/12), and information is dissemi-
nated more accurately (1/12)
 ♦ Limited number of scientists identify change in the research focus 
(1/12) and process (2/12) from connecting with steering committee. 
Reasons included: too early to tell, feedback was positive, nature of study 
cannot be changed
 ♦ Limited number of scientists identify change in KT practices 
from steering committee connections (2/12) and no (0/12) scientists 
identify improved access to resources such as patients or samples

 ♦ Steering committee members describe IKT as impacting the even-
tual dissemination of GET-FACTS research (knowledge-users participate 
in dissemination process, dissemination is more relevant, new networks are 
reached with this information) (7/8) but describe it being too soon for dis-
semination of research information (2/3)
 ♦ Steering committee members describe participation in IKT process 
as making them more confident in educating others (4/8)
 ♦ Steering committee members describe having a better understanding 
of the scientific process (5/8)
 ♦ Steering committee members describe IKT as having an impact 
on the general work produced through the project (4/8), with some specifi-
cally noting an impact on the work produced by scientists as informed 
by knowledge-users (3/8) and more relevant/meaningful (2/8)
 ♦ Steering committee members identify knowledge-users as having 
informed the GET-FACTS research process (3/8) and some identify this 
research as more meaningful/relevant because of this (2/8)

2) Laying the groundwork

 ♦ Scientists reference relationships built between scientists and knowl-
edge-users as a marker of success from the project (8/12)
 ♦ Scientists identified either new (3/12) or strengthened (4/12) rela-
tionships with knowledge-user organizations
 ♦ Scientists identify steering committee relationships as motivating 
or shaping interests in the research area (4/12)
 ♦ Scientists are able to describe the GET-FACTS IKT approach with a lot 
(4/12) or some (4/12) familiarity and detail
 ♦ No scientists (0/12) identified at the time of interview having 
next research opportunities or collaborations stemming from work 
with steering committee

 ♦ All steering committee members said they either formed new relation-
ships (5/8) and/or strengthened existing relationships (4/8) among knowl-
edge-user organizations
 ♦ Steering committee members are able to describe the GET-FACTS IKT 
approach with a lot (4/8) or some (4/8) familiarity and detail
 ♦ Steering committee members describe utility of IKT approaches gener-
ally or PMF specifically for other work they are doing (3/8)

3) Changing the culture

 ♦ All scientists (12/12) are able to critically describe advantages 
and challenges to doing IKT work. Advantages most cited: integrates 
multiple perspective (9/12), knowledge-users receive more accurate infor-
mation (4/12), research is more meaningful to knowledge-users (4/12), 
knowledge-users are aware of the research process (3/12). Challenges 
most cited: difficult to integrate multiple perspectives (6/12), required 
time investment (4/12), challenge in communicating science (3/12)
 ♦ Scientists (7/12) identify this project as changing their knowledge 
or understanding of KT. This is supported by analysis of questions on KT 
(e.g., whose job is it to do KT? What is the role of basic/clinical scientists 
in KT?). Compared to baseline interviews, scientists now place far greater 
emphasis on the role of scientists in KT (8/12), KT as a shared responsibil-
ity (7/12), the importance of two-way dialogue (6/12)
 ♦ Scientists (4/12) identify specific strategies for scientists and knowl-
edge-users to work together which reflect the literature on IKT best 
practices: e.g., involve knowledge-users from the very beginning (4/12), 
regular communication and engagement (4/12), include those experi-
enced in IKT (2/12)
 ♦ Scientists reference a change in science practice broadly (4/12) 
and similar research being conducted using IKT (3/12) as markers of suc-
cess from the project
 ♦ Scientists note their “biggest surprise” during the IKT process 
was learning the scientific validity of KT science (2/12)

 ♦ Steering committee members are all able to describe the GET-FACTS 
IKT activities (8/8)
 ♦ Steering committee members are all able to describe differences 
between end-of-grant and IKT approaches to KT, and are able to describe 
both advantages and challenges of doing IKT work (8/8)
 ♦ Steering committee members describe greater understanding of sci-
ence (specifically science related to food allergy) compared to before the 
project (5/8), though some describe no change (2/8)
 ♦ Steering committee members articulate limitations of scientific 
research findings (broadly) with regards to their own work and discuss 
broad implications for how to build research into their organizations 
and communications strategies (5/8)
 ♦ Steering committee members describe similar research being done 
with IKT as marker of success from the project (4/8)
 ♦ Steering committee members note their “biggest surprise” dur-
ing the IKT process was the willingness of scientists to participate (3/8)
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to be more studies done before it becomes conclusive. 
(SC 7).

Finally, where both scientists and steering committee 
members saw as an important marker of success from the 
project that similar research will be conducted using IKT, 
scientists additionally point to success as a change in sci-
ence practice broadly:

Well I think firstly it sensitizes people about the fact 
that scientists think one way, people who are affected 
with a disease think another way, stakeholders and 
policy makers think a different way. If you don’t 
meet the minds, if people are not all talking to each 
other, you can’t be sensitive to how other people look 
at problems, how other people need information to 
solve problems, you know. It’s really crucial to not 
just think you know everything and not think you 
have all the answers. And I think that’s what, to me, 
this was the most valuable part of this whole exer-
cise, to give you a little bit of humbleness and say, we 
don’t have everything, we don’t know all the issues 
that go into a family or policy maker or group that is 
trying to sensitize families to best practices, to edu-
cate families. How are we going to really build an 
ecosystem of health together? And this, I think, was 
the most valuable message of the integrated KT pro-
ject that we’ve put into place. (Sci 10).

Laying the groundwork
Both scientists and steering committee members 
described new and/or strengthened relationships with 
knowledge-user organizations because of their involve-
ment in GET-FACTS. While the majority of scientists 
described the building of these relationships as a marker 
of success from the project, none had specifically iden-
tified next research opportunities stemming from these 
relationships.

Interactions with knowledge-users on the project influ-
enced thinking and directions future research projects 
will take:

So I mean, I can’t say I walked out of a GET-FACTS 
meeting and into the lab and did a new experiment. 
It’s not that direct a line, but it’s the generation of 
ideas that sort of gets you thinking in other direc-
tions… (Sci 8).

And one steering committee member recalled a 
moment where very evidently the collaboration between 
scientists and knowledge-users sparked new directions:

I don’t know how the scientists feel but, from my 
point of view, I mean we had a magical moment back 
[at the last researcher meeting]. We had all these 

scientists in a room who had done presentations for 
us and we got to know a little bit over the years and 
who are just amazing people. They for the first time 
ever, they all had a thought at the same time that 
there was something that they could be working on, 
a research root that they should be working on. And 
they could make it happen because there was some 
sort of application due right away and somebody 
ran off to fill in the application so they wouldn’t miss 
the timeline. And for a brief moment all of us were 
on the same page, working on a common issue. And 
for me, that’s…. that was a magical moment. (SC 1).

A number of scientists described specific intent to 
adapt the GET-FACTS approach to IKT into upcoming 
projects that were in formation:

I’m actually going to implement this in a large 
project that we put forward. I think right from the 
beginning of the project you have to embrace the 
concept that you need end users and people who are 
non-scientists in the planning and in the implemen-
tation process of your grants. Knowledge translation 
is not just publishing a paper or going to a confer-
ence where there’s a bunch of medical personnel who 
are going to listen to and you know, you’re preach-
ing to the converted. Knowledge translation really 
is all about making sure that there is a concerted 
effort right from the beginning of any project to have 
your stakeholders on board, especially if it’s a large 
clinical project. I mean, perhaps some basic science 
studies don’t need this, but we certainly learned our 
lesson and I’m implementing that in another large 
clinical setting that I’m working on now. (Sci 10).

Steering committee members similarly expressed inter-
est in adapting the GET-FACTS approach to IKT towards 
future projects:

I actually have a note to call [IKT lead] and ask 
if I can share the framework with some of my [col-
leagues]…it’s a big national project that’s going 
underway and they desperately need some inte-
grated knowledge mobilization work. (SC 5).

Finally, most of the scientists and steering committee 
members were able to describe the GET-FACT approach 
to IKT with specificity, suggesting their knowledge could 
be translated to future research projects.

Knowledge to action
Overall, participants perceived low levels of direct action 
(e.g., dissemination, tools, changes to policy practice) 
that had emanated from the project through IKT process 
at the time of the interviews. As described in Table 2, the 
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IKT PMF focused largely on foundational and interme-
diate tower blocks as outcomes and knowledge to action 
was not pinpointed as a short-term outcome goal (one 
exception here was the creation of the IKT PMF itself, as 
a tool for future research programs). This also reflected 
the unpublished status of much of the science in the pro-
ject and the steering committee’s agreement to keep all 
information in confidence until approved for public use 
(peer-reviewed publication):

I haven’t seen any of the output from any of the folks 
other than what they presented to us which was still 
work in progress. (SC 1).

However, a majority of the scientists and steering 
committee members described optimism that the IKT 
approach would have positive impacts on dissemination 
at the appropriate time.

A limited number of scientists identified change in 
their research focus or process, and none identified 
improved access to resources such as patients or samples, 
though there were discussions of patient recruitment for 
genetic analysis at the mid-point of the project. However, 
steering committee members described having subtle 
impacts on the framing and analysis of research findings 
through their interactions and sharing world views:

Questions that the stakeholders or the steering com-
mittee members asked the researchers is a different 
angle or different interpretation of the results that 
the researchers hadn’t necessarily thought of. (SC 8).

Finally, one scientist expressed disappointment at the 
focus of IKT activities:

I didn’t realize [the intent] was just to conduct kind 
of a conceptual framework and to kind of have this 
be an esoteric project. I had thought that it was actu-
ally meant to really have that kind of impact and to 
actually have that translation to the actual research 
teams. And, I don’t think that was the intent, I think 
I had misunderstood. And if it was the intent, that 
unequivocally was a huge fail… (Sci 5).

This sentiment underscores the need to ensure expec-
tations are clearly articulated and communicated among 
all participants in IKT projects.

Discussion
Changing the culture is a marathon not a sprint; not only 
that, it is foundational to IKT [25]. The GET-FACTS 
project scientists and steering committee members 
together decided to put culture change at the forefront 
of the agenda. Over the course this 5-year case study, 
significant change occurred in how research scientists 
understand knowledge and IKT co-production and how 

knowledge-users understand science itself and their role 
in it. For example, where baseline data revealed many sci-
entists having dismissive or skeptical attitudes towards 
the engagement of knowledge-users in the research pro-
cess, concluding interviews revealed a transformation in 
the attitudes of scientists towards such engagement. This 
change marks a dramatic epistemological shift away from 
linear positivistic understandings of knowledge towards 
the more complex and interpretive epistemological foun-
dations of co-creation. While there is certainly more 
work to be done for broader change in the norms of sci-
entific culture, the shifts here align with what Beckett 
et al. [13] describe as paradigmatic.

Less success was evident in moving knowledge into 
action (Tower Model’s top block). This reflects the con-
vergence of many factors, including the slow incremental 
nature of basic science, the lack of relationships between 
scientists and knowledge-users at the onset of the pro-
ject, and the need to prioritize foundational/cultural 
change as the primary focus of efforts. While the vast 
majority of feedback from scientists and knowledge-
users was supportive of the IKT activities, this was not 
universal, and there was disappointment expressed from 
one scientist on the lack of knowledge products emerg-
ing from IKT activities. Further conversation on the pur-
pose and measures of success in IKT is necessary. The 
IKT literature values the tacit outcomes of co-production 
[11, 15] but, ultimately, scientists, knowledge-users and 
funders expect the time and expense of partnering to be 
for something; this may be challenging to demonstrate 
over short timeframes.

IKT goals (target outcomes) will vary for every project. 
The Tower Model is conceptualized to help researchers 
reflect on these goals to ask: where are you going and 
why? If the goal is meaningful and actionable change to 
policy and practice, do you have the foundation in place 
to facilitate that change? Such considerations draw from 
the insights of many other approaches to co-production 
which have clearly demonstrated the vital importance of 
building projects on foundations of trust [8, 16, 48–50]. 
The Tower Model, however, aligns with IKT practices of 
prioritizing the knowledge to action outcomes as impor-
tant, albeit here through an extended timeline. Further, 
complementary to existing work, the model focuses on 
bringing research to a point where planned action theo-
ries, such as the Knowledge to Action (KTA) framework, 
may be used to enhance implementation efforts [51, 52].

Researchers who are trained to think about IKT success 
through multiple projects over the course of time may 
spend early-years energy focusing on the lower foun-
dational and groundwork blocks in order to build the 
capacity for meaningful action in later projects. Know-
ing the challenging and time-consuming nature of this 
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type of work [12], researchers do themselves a disservice 
to have to start from scratch every time. There is also a 
risk of falling victim to what Kothari and Wathen [15] 
call the positivity bias in IKT—that is, where scientists 
and knowledge-users enter co-production partnerships 
assuming there will be definitive evidence on a specific 
problem and they will together generate solutions that 
work. This does not reflect the messy and sometimes dis-
appointing and inconclusive reality of doing of research. 
It is therefore imperative that IKT work recognizes suc-
cess in many forms, as building blocks to future research 
and future implementation efforts.

Where agencies fund in short increments (1, 2, or, as 
in this case, 5  years), strong foundations and partner-
ships are established just as project timelines conclude. 
Evidence suggests that the periods between funded 
research may strain co-production relationships [50, 53], 
as resources are understood as critical to maintain strong 
researcher-knowledge user partnerships [54]. In many 
cases, meaningful solutions-focused outcomes would be 
best supported over extended research timelines, and 
funders should consider this in program implementa-
tion. For instance, Centre of Excellence (CoE) schemes, 
which already focus energy towards knowledge and com-
petence building and cross community transfer [55], 
could be harnessed to simultaneously build IKT specific 
expectations over the long-term (e.g., years 1–5 a focus 
on foundational cultural change, years 6–10 a focus on 
strong partnership and networking, years 10 + a focus on 
relevant knowledge products).

There are a few of limitations of this work that bear 
highlighting. First, there are many good reasons to engage 
in knowledge co-production, but the Tower Model 
reflects the IKT emphasis on being action oriented and 
solutions focused and filling the knowledge to action gap. 
Not all co-production projects will find this as the north 
star and this should be interpreted appropriately. Second, 
despite efforts to minimize positive response bias, we 
must acknowledge this may be at play in some instances. 
Finally, though situated within the broader literature, the 
Tower Model is primarily based on one central IKT pro-
ject. Further testing and discussion of the model are wel-
come and encouraged.

Conclusions
In the wake of revelations on the causes of food allergy [30], 
a disconnect appeared between the nature of incremental 
research science and the need for public policy to ensure 
health and safety for those with food allergy. In this con-
text, the GET-FACTS IKT project sought to maximize the 
impact of its research through deep change in how scien-
tists and knowledge-users understand each other’s world-
views. Improving understanding and communication 

of science and empowering knowledge-users to engage 
with the research agenda is a long-term strategy to build 
towards knowledge implementation. Activities focused 
on these goals build a foundation and lay ground work for 
many future basic and clinical research projects, with tre-
mendous potential to ripple onward into meaningful policy 
and practice.
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