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Abstract 

Background  Collaborative health research, such as integrated knowledge translation (IKT), requires researchers 
to have specific knowledge and skills in working in partnership with knowledge users. Graduate students are often 
not provided with the opportunity to learn skills in how to establish collaborative relationships with knowledge users 
in the health system or communities, despite its importance in research. The objective of this environmental scan 
is to identify available guidelines for graduate trainees to use an IKT approach in their research.

Methods  We conducted an environmental scan with three separate systematic searches to identify guidelines 
available to support graduate students in engaging in an IKT approach to research: (i) a customized Google search; 
(ii) a targeted Canadian university website search; and (iii) emails to administrators of graduate studies programmes 
asking for available guidelines and documents designed for graduate students. Data were extracted using a stand‑
ardized data extraction tool and analysed using a directed content analysis approach. Due to the minimal results 
included based on the a priori eligibility criteria, we returned to the excluded records to further review the current 
state of the environment on trainee support for IKT research.

Results  Our search strategy yielded 22 900 items, and after a two-step screening process with strict inclusion criteria 
three documents met the eligibility criteria. All three documents highlighted the need for an IKT plan for knowledge 
user involvement throughout the research process. Furthermore, documents emphasized the need for tangible steps 
to guide graduate students to engage in effective communication with knowledge users. Due to the lack of docu‑
ments retrieved, we conducted a post hoc content analysis of relevant IKT documents excluded and identified five 
themes demonstrating increased education and engagement in an IKT approach at an interpersonal and organiza‑
tional level.

Conclusion  We identified three documents providing guidance to trainees using a collaborative approach in their 
health research. This scan highlighted two key findings including the importance of supporting trainees to engage 
knowledge users in research and preparing an IKT plan alongside a research plan. Further research is needed to co-
design guidelines to support graduate students and trainees in engaging in an IKT approach.
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Introduction
Collaborative research approaches, such as co-produc-
tion, co-design, engaged scholarship and integrated 
knowledge translation (IKT), aim to bridge the evidence 
to practice gap, and subsequent policy gaps [1]. IKT, 
specifically, is defined by Kothari and colleagues as “a 
model of collaborative research, where researchers work 
with knowledge users (i.e. patients, families, clinicians, 
decision-makers) who identify a problem and have the 
authority to implement the research recommendations 
(p. 299)”[2]. IKT has the potential to improve the qual-
ity of research completed [3], enhance the value of the 
research for decision-makers [4], improve the capacity of 
key knowledge users to engage meaningfully in research 
[4–6] and yield more useful results that provide greater 
impact to those affected [7–10].

Despite efforts to promote collaborative research 
approaches, most health research continues to oper-
ate independently from the health care system [11]. Key 
knowledge users, decision makers and other individu-
als impacted by research evidence are often left out of 
the research process. This fragmented and disconnected 
approach to research has led to challenges in ensuring 
successful completion of research projects, and imple-
mentation of meaningful changes based on research find-
ings [11]. Several barriers to collaborative health research 
have been reported at the individual, interpersonal and 
organizational levels[12]. At the individual level, IKT 
is resource intensive, requiring a specific set of skills, 
knowledge and sufficient time [7]. Further, at the inter-
personal level, establishing and maintaining research 
partnerships with key knowledge users can pose a sig-
nificant barrier in successfully using an IKT approach 
[4, 7, 13]. A lack of understanding and skills of the col-
laboration process are significant barriers to the success 
of research partnerships with key knowledge users [4]. 
Lastly, the organizations that support trainees, knowl-
edge users and researchers often have competing priori-
ties (e.g. timely thesis/project completion, patient care, 
service delivery, resource use) which make it challenging 
to engage in IKT research [12, 14].

To address these barriers, effective collaborative 
health research requires researchers to have spe-
cific knowledge and skills to work in partnership with 
knowledge users [15]. Although there is a growing 
emphasis on researchers establishing knowledge and 
skills in collaborative partnerships, traditionally, IKT 
has not been taught in graduate health research pro-
grammes [15]. A survey of PhD-prepared researchers 
showed that they have unmet learning needs related 
to collaboration in research during their training 
[16]. Graduate students are often not provided with 
the opportunity to learn skills on how to establish 

collaborative relationships with knowledge users in 
the health system[13], and most do not receive train-
ing on collaborative health research approaches [17, 
18]. Further, health system leaders report a significant 
lack of preparation in graduate health students engag-
ing in collaborative research partnerships [19], which 
impedes the ability for students to successfully engage 
in an IKT approach to their research. Graduate stu-
dents in health-related programmes should have access 
to resources to support their successful development of 
knowledge and skills in creating collaborative partner-
ships with key knowledge users in research [12].

We recently conducted a scoping review to identify 
how trainees have used an IKT approach in their health 
research [12]. A trainee is defined by the Canadian Insti-
tute of Health Research (2023) as “an individual who is 
enhancing their research skills through actual involve-
ment in research and who works under the formal super-
vision of an independent researcher (p. 1)” [20]. The 
review identified a need for increased graduate level 
education and skills in conducting IKT, and a need to 
promote the value of IKT in trainee-led research [12]. 
Specifically, one major finding was that trainees reported 
a lack of knowledge and skills on co-production and dif-
ficulty navigating multiple competing priorities with 
their knowledge users. Despite the lack of knowledge and 
skills, trainees across diverse disciplines (e.g., nursing, 
physiotherapy, medicine, education) showed an over-
whelming interest in using an IKT approach to research 
[12]. Currently, trainees who engage in research part-
nerships with knowledge users are often self-motivated, 
supported with experiential learning opportunities, and 
are supervised or receive mentorship from established 
researchers with expertise in IKT [21]. Establishing effec-
tive skills in building trusting, collaborative partnerships 
with knowledge users is imperative to ensure all health 
research trainees are engaging in meaningful, ethical 
research with relevant outcomes [22].

Efforts are needed to improve academic preparation 
for engaging in health research partnerships [19, 21]. A 
guideline is a promising tool to address the identified 
gap in knowledge and skill development for trainees 
in health research. Guidelines are familiar documents 
used in healthcare to support education and training of 
healthcare professionals [23]. As such, the objective of 
this environmental scan is to identify available guidelines 
and/or resources for graduate students and trainees to 
use an IKT approach in their research. To our knowledge, 
no reviews have been completed on this topic. Results 
from this review will guide the development of guide-
lines to support trainees in engaging in an IKT approach 
to research, thus improving the relevancy and impact of 
their research.
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This paper reports on phase one of a multiphase study 
that aims to co-design guidelines for engaging in an IKT 
approach in graduate studies. The research team has 
engaged in an IKT approach in the completion of this 
study. The team is comprised of graduate students (lead 
author, and author 5), undergraduate student (author 3), 
health system partner (author 6) and graduate program 
educators (authors 2, 4 and 7). The larger program of 
work aims to address the following research question: 
How can graduate students use an IKT approach in their 
thesis work? As a first step in this study, we conducted 
an environmental scan of relevant documents related to 
guiding graduate students to engage in an IKT approach 
to research [24].

Methods
We conducted an environmental scan, a systematic 
approach to exploring the available information on a spe-
cific topic, to gain an understanding of the current state 
of resources available for graduate students in health to 
engage in an IKT approach to research [25]. The envi-
ronmental scan followed Godin’s grey literature search 
methodology [26]. This methodology encompasses com-
plementary search strategies including (1) customized 
Google searches, (2) a targeted website search and (3) 
expert consultations [26].

Aim of the environmental scan
The aim of the environmental scan was to identify and 
review relevant documents available to guide graduate 
students in engaging in an IKT approach to research. The 
following question and sub-question were used to guide 
the scan.

1. What guidelines exist for graduate students to use 
an integrated knowledge translation approach in 
their research?
A. What are key components of the guidelines to be 
included in future co-development of guidelines for 
trainee engagement in IKT?

Identify relevant resources
We outlined key inclusion criteria in the categories of 
population, concept and context, to ensure identification 
of relevant studies [27]. Inclusion criteria has been devel-
oped on the basis of our previous work which identified 
a lack of guidelines for graduate students in health to 
engage in an integrated knowledge translation approach 
to health research [12]. We included only documents in 
the English language as authors were fluent in only the 
English language, which limited the ability to adequately 
assess documents completed in another language. No 

limits were set on publication date to document the evo-
lution of documents over time.

Population
We included resources developed for the target audience 
of  graduate students in health research. A graduate stu-
dent can include masters’, doctoral or post-doctoral stu-
dents in health-related research programmes. We also 
included resources that are noted for research trainees 
in health as defined by the CIHR as “an individual who 
is enhancing their research skills through actual involve-
ment in research and who works under the formal super-
vision of an independent researcher (p. 1)” [20].

Concept
We included all documents, guidelines, papers and/
or resources, hereby referred to as documents, that 
provided guidance on how to engage in collaborative 
partnership research, including but not limited to inte-
grated knowledge translation, research co-production or 
engaged scholarship research. These approaches share 
similar underlying purposes of conducting research 
with the intent to enact change by engaging in collabo-
rative partnerships with key knowledge users [1]. For the 
purpose of this review, authors have focused on IKT as 
the collaborative research term, given the context of the 
research is geographically located in Canada, where IKT 
is the most commonly used term, and origins are located 
in the discipline of health [1].

Context
This environmental scan will include documents 
developed for graduate students in health-related 
programmes.

Search strategy
We completed three complementary search strate-
gies following Godin’s methodology. We worked with a 
librarian scientist to identify keywords to be used in the 
searches. We completed the environmental scan between 
April 2022 and August 2022. We screened the poten-
tial resources using the above-listed inclusion criteria 
to ensure relevant resources were included to meet the 
outlined research question and sub-question. We took a 
two-step screening approach to each customized search 
strategy. First, we completed a scan of the results based 
on their title and supplemental text; eligible materials 
based on title were saved in PDF form. Second, all eli-
gible saved PDFs were screened on the basis of outlined 
inclusion criteria. Two reviewers met regularly to discuss 
the screening process and documents reviewed. A third 
reviewer (author 2) addressed any arising discrepancies 
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between reviewers. We saved all documents meeting the 
outlined inclusion criteria.

Part 1: customized Google search
We conducted a customized search based on the power 
of relevancy ranking within the Google search engine 
to bring the most relevant results to the top of the list 
[26]. Then we pre-determined the number of pages we 
screened to ensure feasibility and consistency across 
searches. We used the Google search engine in “incog-
nito” mode to ensure no recommended websites were in 
the search due to personal history. We completed six sep-
arate searches based on the keywords determined in con-
sultation with the librarian specialist. The following key 
phrases were used in each search (1) “Integrated Knowl-
edge Translation” Guide; (2) “Co-design” “In research” 
Guide; (3) “Knowledge User Engagement” “in research” 
Guide; (4) “Co-Production Research” Guide; (5) “Engaged 
scholarship” “in research” guide; and (6) “Collaborative 
Research Approach” Guide.

We first conducted a Google search using the above-
outlined search phrases to identify the relevant organiza-
tions and websites publishing documents on the relevant 
subject area. The team reviewed the first 10 pages of each 
search’s hits (representing 100 results) for potentially rel-
evant titles (supplemented with the text under the title). 
We recorded the website’s name/organization and Uni-
form Resource Locator (URL) into an Excel spreadsheet 
of potential documents meeting the inclusion criteria 
(Table 1). We saved the URLs to be further screened by 
two reviewers.

Next, we hand-searched each of the relevant web-
sites’ homepage for potentially relevant documents (e.g. 
web pages, reports). Within this step, we documented 
each website and the date each search was completed. 
Two reviewers screened all applicable documents and 
resources using a standardized inclusion template 

(Table 1). The documents meeting the inclusion require-
ments were kept for data extraction.

Part 2: Targeted Canadian university website search
One reviewer (author 1) completed a Google search to 
determine all possible Canadian universities that offered 
graduate programmes in health (N = 45). We chose to 
limit the targeted university website search to Cana-
dian universities because the aim of the proposed envi-
ronmental scan was to review what guidelines existed 
for trainees in health research to guide part 2 of the 
study. In part 2 of the study, we will be engaging in the 
co-design of guidelines for trainees’ engagement in IKT 
in a Canadian university; therefore, it was important to 
find documents which were context specific to Cana-
dian universities. Furthermore, understanding IKT in 
the Canadian post-secondary system was imperative to 
ensure we were reviewing resources within the Cana-
dian geographic, allowing us to use findings to inform 
future work. In addition, it was beyond the scope of the 
project to do a targeted search of all universities in the 
world. Further, documents from non-Canadian univer-
sities would be captured in the Google search. We used 
the search function on the qualifying university websites 
to search for each of the following terms: (1) “Integrated 
Knowledge Translation Guide”; (2) “Co-design guide”; (3) 
“Knowledge user engagement guide”; (4) “Co-Production 
Research Guide”; (5) “Engaged scholarship guide”; (6) 
“Collaborative Research Approach guide”. We reviewed 
the first 100 results from each individual search. The uni-
versity websites use Google as a search engine for their 
website; therefore, the power of relevancy was assumed 
in the first 100 results.

We engaged in the two-step screening process as 
described above to identify relevant documents to 
meet our outlined research question and sub-question. 
Throughout the screening process we documented key 

Table 1  Inclusion criteria template and associated inclusion definitions

Population (graduate students/trainees) Documents must include:
(a) Acknowledgement that the document can be used by “trainees” including graduate students or postdoc‑
toral researcher trainees
(b) Can include documents that note the resource is for “researchers” if there is a definition including trainees 
defined in that title

Concept (a guide for graduate students/ 
trainees to engage in IKT research)

Type of “documents” to include:
(a) The document must provide guidance specific to trainees in engaging in an IKT approach (or any other 
collaborative research approach) to research
(b) Documents can be in any format such as (i) a paper, (ii) a resource or (iii) a guideline, as long as the source 
is providing a guide
(c) Guide is defined as providing steps, knowledge or instruction on how to engage in an IKT approach 
to research

Context (health research programme) Document must be designed for supporting IKT (or other collaborative research approaches) in a health 
research programme
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aspects of the search including (1) the keywords used, (2) 
date searched, (3) total results retrieved, (4) an email con-
tact (for search three detailed below) and (5) a copy of the 
eligible documents in PDF form. The documents saved 
were included for data extraction.

Part 3: Consultations with administrators via email
During the previous searches, we noted the email address 
of any expert (e.g. university administrators) to include 
in the final search. We saved a total of (N = 45) emails 
and sent an initial email on 23 June 2022 to prospective 
graduate student administrators. The email outlined the 
purpose of the proposed project and requested graduate 
student administrators to send any known documents 
available at their perspective universities that could be 
used as a guide for trainees to engage in an IKT research 
approach. Emails were sent directly to the Associate 
Dean of graduate studies where available, and if not avail-
able, an email was sent to the graduate studies email.

We sent the email using a secure university account 
(author 1). We documented the date the email was sent, 
responses, documents received and any follow-up. We 
were open to receiving responses up to 2  months fol-
lowing the sent date. Follow-up emails were sent where 
deemed necessary (e.g. another contact was provided).

We engaged in the two-step screening process as 
described above to identify relevant documents to meet 
our outlined research question based on the material 
that was sent through email. The documents meeting the 
inclusion requirements were kept for data extraction.

Data extraction
We created a data extraction tool to collect general infor-
mation on the documents that met all three inclusion 
criteria, in three specific categories. First, we captured 
general information on the document’s characteris-
tic including author, type of author, year of publication, 
purpose of document, setting, location and format of 
the document. Next, we identified characteristics of 
the documents that were specific to graduate students, 
including the following topics: health discipline, stage 
of training, and type of programme the document was 
geared towards. Finally, we reviewed all IKT content that 
was included in the document including a description of 
(1) the type of knowledge users involved; (2) the level of 
engagement based on the International Association of 
Public Participation (IAP2) tool [28]; (3) the steps taken 
to engage in an IKT approach; (4) suggested timeline 
to engage knowledge users in the research process; (5) 
reported outcomes of using an IKT guideline; and (6) any 
implications or recommendations. We piloted the data 
extraction tool with two independent reviewers (authors 
1 and 3). No modifications were made following the pilot 

testing. We extracted data using an Excel spreadsheet, 
and a third reviewer (author 2) addressed any discrepan-
cies between reviewers.

Data analysis
We used a directed content analysis approach [29] to 
analyse the extracted data from the documents meet-
ing the inclusion criteria. Specifically, we coded the 
data using the International Association of Public Par-
ticipation (IAP2)to determine how the documents sug-
gested involving knowledge users in an IKT approach 
to research [28]. The IAP2 provides a framework to 
guide public participation in research endeavours. It 
encompasses a spectrum from “least” involved to “most” 
involved the public can be on research projects. The spec-
trum includes the following categories from least to most 
involved; (1) inform, where the public is informed of the 
project; (2) consult, where the researcher elicits feedback 
from the public; (3) involve, where the public is involved 
in the research process; (4) collaborate, where the pub-
lic is involved in decision-making processes for the pro-
ject; and (5) empowerment, where the public makes the 
final decisions for research processes [28]. Theoretically, 
only the collaborate and empowerment levels should be 
considered IKT; however, we used the full spectrum to 
understand how IKT is being described and employed in 
the documents.

Furthermore, we examined the stages of research that 
trainees were encouraged to engage knowledge users in, 
using Greenlee et  al. engagement in the research pro-
cess categories [30]. Finally, we narratively synthesized 
a description of outcomes explicitly shared in the docu-
ment along with the content related to IKT.

Post hoc conventional content analysis
Due to the minimal retrieval of documents meeting the 
a priori eligibility criteria, we returned to the excluded 
records originally screened out during the second stage 
of the screening process for part one through three 
(N = 176). We felt there may be important insights to 
gather from the excluded records that were relevant but 
did not meet all three inclusion criteria. We included any 
document that was screened in during the first screening 
step.

Data extraction
We took field notes throughout the second stage of 
screening including listing the (1) content type (i.e. edu-
cational material, IKT event), and (2) reason for exclu-
sion (i.e. resource was not inclusive for trainees) of the 
documents excluded in the second stage.
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Data analysis
We used a conventional content analysis approach to 
further categorize the extracted data on the records 
excluded from the second stage of screening. We 
engaged in inductive category development with this 
dataset through back-and-forth discussion amongst 
team members [29]. First, we read all the extracted data 
repeatedly to fully immerse ourselves within the con-
tent. Next, we derived potential codes from the data 
extracted. Finally, we organized the codes into catego-
ries to create meaningful themes representative of the 
data found [29].

Results
Our environmental scan yielded a total of 22 900 items. 
After initial screening of titles, 183 resources remained 
for assessment based on detailed inclusion criteria. 
After second stage screening and removing dupli-
cates (N = 4), three resources were included in the final 
review (Fig. 1). We report each search below separately. 
A summary of the results is included in Table 2.

Part 1: Customized Google search
In total, 577 results were reviewed from the customized 
Google search and 50 potential resources were identi-
fied for full-text review. Of these, only two documents 
[31, 32] met the inclusion criteria. Neither of these 
documents was written directly for graduate students/ 
trainees; however, they included a category of research-
ers, including students, as part of the description. Both 
documents aimed to provide direction for researchers to 
engage in an IKT or similar type of collaborative research 
approach. Both documents were created in partnership: 
one document was a partnership between The Center for 
Excellence in Assisted Living (a health organization) and 
University of South Carolina (a university) [31], while 
the other was a partnership between Australian Health 
Research Alliance (a health organization) and Western 
Australian Health Translation Network (a knowledge 
translation institution) [32]. Documents were developed 
in the United States (N = 1) and Australia (N = 1). One 
document was developed in 2013 [31], while the other 
was more recent in 2021[32]. Both documents were 
accessible online through a Google search in PDF format.

Fig. 1  Search diagram adapted from: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: 
an updated guideline for reporting systematic reviews. BMJ 2021;372:n71. https://​doi.​org/​10.​1136/​bmj.​n71

https://doi.org/10.1136/bmj.n71
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In terms of IKT content for both documents, knowl-
edge users were described as any consumer or person 
who would be affected by research [31, 32]. This state-
ment was purposefully broad to include all possible 
consumers of research including patients, health organi-
zations, funding agencies, community members, etc. 
Both documents emphasized the importance of knowl-
edge users being involved in all aspects of the research, 
with a clear recommendation for knowledge users to 
be decision makers in the research process. Due to the 
emphasis and focus on decision-making, we classified 
both documents on the IAP2 scale as collaborate [28].

Both documents describe steps to ensure a seam-
less IKT approach, including a cyclical planning process 
[31, 32]. Both documents emphasized the importance 
of developing a plan for IKT, including a detailed step-
by-step engagement and communication plan to ensure 
successful engagement throughout the research design. 
Furthermore, in applying a research process lens, as 
described by Greenlee et al. to the engagement of knowl-
edge users, both documents identified the importance of 
early engagement from the project conception and plan-
ning stages [30]. Finally, both documents outlined the 
potential outcomes of using their resource to improve 
relevance and effectiveness of proposed research by using 
an IKT approach to research [31, 32].

Part 2: Targeted university search
In total 22  322 results were reviewed from the tar-
geted university search; from these, 132 were identi-
fied as potential documents guiding graduate trainees 
in using an IKT approach to research. Two duplicates 
were removed. Of these 130 potential documents, only 
one met the detailed inclusion criteria [33]. The docu-
ment was identified as a resource for engaging students 
in projects and research across a continuum. Although 
not directed to graduate students specifically, the docu-
ment included all students at the university. The docu-
ment was created in 2015 at the University of Alberta, 
with the intention that students and faculty use the docu-
ment in university level projects and research. Ultimately, 
the purpose of these guidelines was to ensure diversity 
in participation in projects especially in terms of mean-
ingful engagement and decision-making. This document 
was available in PDF format and accessible through the 
university’s website.

In terms of IKT content, the document described 
knowledge users as any individual that may be affected 
by the project and/or decisions made during the project/
research. In applying the IAP2 [28] framework to data 
extraction, this document described the need to involve 
knowledge users on a continuum, depending on the 
needs of the project [33]. This recommendation is unlike 

the previous two resources analysed in the Google search 
[31, 32], as they both emphasized the importance of col-
laboration with all knowledge users despite the nature of 
the project. This document [33] emphasizes the impor-
tance of meeting the “involve level” in the IAP2 frame-
work; however, it does not necessarily emphasize that 
each project must meet the collaborate or empowerment 
levels of engagement [28].

Furthermore, the steps to engage in an IKT approach 
were outlined with an emphasis on the planning stage 
to establish clarity of the knowledge users needed to be 
involved, and degree of involvement required. Addition-
ally, there was an emphasis on planning for communica-
tion between researchers and knowledge users, ensuring 
there was a plan to establish and maintain effective com-
munication throughout the project [33]. There were no 
specified outcomes reported in using this document in 
IKT research.

Part 3: Consultation with administrators
Nine university administrators responded to our email. 
Only one administrator provided a document in response 
to our request; however, it was a guideline for research-
ers and not for graduate students and so was not relevant 
to our review. Other responses included (1) automatic 
responses with no follow-up (N = 4); (2) responses indi-
cating that the recipient of the email was unable to pro-
vide guidance (N = 2); and (3) responses indicating an 
alternate contact to follow up with (N = 3). Follow-up 
emails were sent to the alternate contacts identified, and 
no responses were received with the follow-up emails. 
No documents from this search strategy were included in 
data extraction.

Post hoc analysis: Response to minimal results
After the initial search yielded only three documents 
meeting a priori inclusion criteria, authors returned to 
the records excluded (N = 176) in the second stage of 
the screening process to conduct a post hoc analysis. 
Numerous documents (N = 71) were removed as the title 
originally screened was misleading and the record was 
not applicable to the study. A total of 105 records were 
included in the post hoc analysis. Five themes were iden-
tified through a conventional content analysis [29] high-
lighted in Table 3.

The first theme relates to “strategic plans and annual 
research reports with the goal of collaborative research”. 
Many universities emphasized the goal of partner-
ships and collaboration in research (N = 16). Some uni-
versities went as far as outlining goals for IKT research 
approaches for their faculty and students, but did not 
include any guidelines or recommendations for graduate 
students.
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The second theme identified was “Grant funding appli-
cations and resources supporting and/or requiring IKT 
approach in application”. In the screening process, we 
found that many grant and funding applications required 
or emphasized the importance of using an IKT approach 
in research (N = 13).

The third theme identified was “courses, events, and 
education sessions for graduate student engagement in 
an IKT research approach”. We found that many courses, 
events and education sessions for students emphasized 
the importance of using an IKT approach in research 
(N = 19); however, none of these results were noted to be 
guidelines for trainees on how to engage in IKT research.

The fourth theme identified was “Information or edu-
cation materials emphasizing importance of using an IKT 
approach in research”. This theme was the most promi-
nent (N = 38). While many of the documents had valu-
able IKT content and discussion, most were not tailored 
to graduate students, and as such, were not deemed eli-
gible for inclusion in the environmental scan. Many of 

the results included resources and information sessions 
on IKT and the importance of including this approach 
to improve research outcomes; however, none of these 
results were specific guidelines for trainees.

Finally, the fifth theme identified was “IKT Toolkits 
specific to researchers, but not inclusive of graduate stu-
dents/trainees”. Many resources outlined specific tool kits 
to be used by researchers to ensure seamless engagement 
in an IKT approach to their research (N = 25). These tool-
kits were not, however, tailored to graduate students.

Discussion
We conducted an environmental scan to identify publicly 
available documents for graduate students and train-
ees in health to use an IKT approach to research. There 
was a lack of documents identified (N = 3) for graduate 
students and trainees to use an IKT approach to their 
research. The three documents meeting a priori eligibil-
ity criteria were not specific to IKT, but were designed 
to guide broad engagement in collaborative research 

Table 3  Five themes identified through conventional content analysis in post hoc analysis

Theme Frequency of documents 
demonstrating theme

Example from included documents

(1) Strategic plans and annual research reports 
with the goal of collaborative research (using IKT 
approaches)

Customized Google search
(N = 1)

Concordia University
• Outlined goal of engagement in collaborative research
• Outlined goal of collaborative research approach since 2015
• Specifically in 2019/2020 Annual Report contained 
a priority initiative to engage in research partnerships 
abroad (engage in collaborative research projects)

Targeted university search
(N = 15)

(2) Grant funding applications and resources supporting 
and/or requiring IKT approach in application

Customized Google search
(N = 1)

University of Alberta; IKT and Grant Application Workshop 
[34]
• Workshop intended for graduate students
• Support in applying for a CIHR Grant
• Detailed discussion on KT engagement plans and require‑
ment for applications
• Emphasis on KT engagement plans

Targeted university search
(N = 12)

(3) Courses, events and education sessions for graduate 
student engagement in an IKT research approach

Customized Google search
(N = 6)

University of Calgary [35]
• In 2019, the University of Calgary held a symposium 
of mobilizing knowledge on newcomers
• Event encouraged collaboration and networking 
amongst knowledge users and researchers
• Encouraged discussion on priority topics to be addressed 
through research

Targeted university search
(N = 13)

(4) Information or education materials emphasizing impor‑
tance of using an IKT approach in research

Customized Google search
(N = 18)

Canadian Institute of Health Research [36]
• PDF document found online
• Overview of integrated knowledge translation includ‑
ing definitions, examples and worksheets
• Inclusion of a proposal worksheet for incorporating an IKT 
approach to health research
• Emphasis on the importance of engaging in IKT to improve 
patient outcomes

Targeted university search
(N = 20)

(5) IKT Toolkits specific to researchers, but not inclusive 
of graduate students/trainees

Customized Google search
(N = 20)

Social Sciences and Humanities Research Council of Canada 
[37]
• One-page infographic
• Multistep process to successfully engage in an integrated 
knowledge translation approach
• Purpose of the infographic is to guide partnerships

Targeted university search
(N = 5)
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methods. Although the documents were not specific to 
IKT, we did identify several important insights to support 
future work and guideline development for trainees using 
an IKT approach to research.

We identified two important findings from the three 
included documents identified in our environmen-
tal scan. These findings will be instrumental in guid-
ing future resource development, implementation and 
evaluation for graduate students in health. First, all 
three documents emphasized the importance of engag-
ing knowledge users in the research process [31–33]. 
More specifically, it was noted that engagement is criti-
cal to consider at the beginning of the project/research 
conception, urging graduate students/trainees to reflect 
on the involvement of their prospective knowledge users 
from project outset. Two out of the three documents sug-
gested using a collaborative approach in all research situ-
ations [28], with an emphasis on shared decision-making 
amongst knowledge users and researchers as being key to 
successful collaborative research [31, 32]. These findings 
are echoed in the literature that highlights improved rel-
evancy in results and translation of findings occurs with 
collaboration, empowerment and early engagement with 
key knowledge users [36, 38]. Early engagement of key 
knowledge users supports researchers to design research 
methods accessible and appropriate for their target popu-
lation and, ultimately, improves richness and relevancy 
of results to improve health outcomes [38]. These find-
ings further highlight the need to co-develop guidelines 
to support graduate students/trainees in health to engage 
in early reflection of knowledge user involvement in their 
research.

Second, in all three resources, there was an empha-
sis on including an IKT plan separate from the research 
proposal to ensure an IKT approach to research was 
implemented and sustained over the duration of the pro-
ject [31–33]. When IKT engagement plans are thought-
fully developed, reviewed and evaluated throughout the 
research process, there is greater likelihood of improve-
ments in research relevancy and uptake [39]. The use of 
an IKT plan alongside the research plan ensures engage-
ment is sustained throughout the project [39]. We found 
similar findings in our environmental scan. The resources 
described steps related to the process of engaging and 
sustaining an integrated knowledge translation approach, 
partnering with knowledge users, and empowering them 
throughout the entire research process. Our previous 
scoping review identified that trainees reported feeling 
like outsiders to organizations, and cited this as a barrier 
in engaging in an IKT approach [12]. An IKT plan is a 
potential way to mitigate the feeling of being an outsider, 
as relationships are created at the inception of the project 
to build stronger collaborative research partnerships [40].

The included documents detailed communication 
plans on how to engage with knowledge users throughout 
the duration of the research project. The communication 
plan was made alongside the research protocol, ensur-
ing that knowledge users would be properly engaged and 
empowered at every step of the research process. This 
included a range of activities, such as detailing monthly 
meetings to ensure feedback was received in a timely 
manner and developing an involvement agreement docu-
ment to ensure all parties were aware of their respective 
responsibilities [32]. These activities were particularly 
important to ensure seamless engagement throughout 
the entire research process. Furthermore, one document 
suggested the designation of a research mentor, responsi-
ble for ensuring the inclusion and support for the knowl-
edge user throughout the process [32]. Having a research 
mentor could potentially enhance the relationship 
between the research team and knowledge users, ensur-
ing that the most effective outcomes can be achieved 
[32].

Post hoc analysis discussion
Our previous scoping review on trainee experiences with 
IKT [12] revealed important barriers in using an IKT 
approach for trainees at the individual, interpersonal, and 
organizational level. Our scoping review proposed the 
need for a culture shift in improving infrastructure sup-
ports for IKT in trainee led research [12]. Our post hoc 
conventional content analysis highlighted how this cul-
ture shift is happening through the identification of two 
important observations at the interpersonal and organi-
zational level.

First, we found that collaborative research is a strate-
gic goal for many Canadian universities. This finding 
demonstrates how universities are starting to value an 
IKT approach to research by engaging with key knowl-
edge users in the community as a means of supporting 
research partnerships. Several documents from the tar-
geted university search included strategic planning and 
annual reports that outlined goals for IKT research in 
their university programmes (N = 16). For instance, Con-
cordia University outlined the goal of engaging in col-
laborative research approaches since 2015 [41]. Similarly, 
the University of Calgary stated a goal of integrated and 
collaborative research in their strategic research plan 
since 2012 [42].

There has been a shift in educational opportunities and 
events offered at universities in recent years to improve 
education and knowledge in IKT. In 2019, the University 
of Calgary held a symposium of mobilizing knowledge 
on newcomers [35]. This event was designed with four 
main goals in mind, one being that knowledge users and 
researchers (including graduate students) would have a 
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space to collaborate and discuss priority concerns from a 
knowledge user point of view, to be addressed in research 
[35]. Providing the space for discussion and partner-
ship between knowledge users and researchers, followed 
by education sessions from experts on collaborative 
research, is an example of how change is happening to 
educate graduate students in IKT.

Second, our previous scoping review revealed that a 
lack of funding was a barrier in using an IKT approach 
in trainee-led research [12]. Interestingly, we found 
throughout our post hoc analysis several documents 
emphasizing the need for an IKT approach in research 
funding applications (N = 13). This finding has also been 
noted in recent literature [1, 7]. Globally, some fund-
ing agencies have started to require the use of an IKT 
approach for grant applications and recognize the impact 
that an IKT approach has on research outcomes and 
uptake of research knowledge in practice [1, 7]. Many 
documents, in our post hoc analysis, described funding 
application requirements as having a plan for engaging in 
IKT in the proposed research plan. For instance, during 
the targeted university search, Strategy for Patient Orien-
tated Research (SPOR) support units across Canada were 
highlighted on university websites due to their funding 
opportunities for graduate students. Maritime SPOR 
Support Unit (MSSU), for instance, offers the “MSSU 
Trainee Support Program”. This application requires 
students to share a knowledge user engagement plan 
as a critical component of their research proposal. The 
knowledge user and patient engagement plans constitute 
one third of the points allotted for the award [43].

Implications for research and practice
Despite these strategic goals, education events and IKT-
related funding calls, no resources were offered by the 
university to guide graduate students/trainees in health 
research to meet this goal. Although numerous guide-
lines have been developed for researchers (N = 25), as 
identified in our post hoc analysis, these guidelines con-
tinue to be geared towards established researchers and 
not trainees. This lack of consideration for trainees leaves 
a gap in addressing unique barriers and challenges that 
trainees experience [12]. We recommend addressing this 
gap in the IKT literature by co-designing guidelines for 
engaging in an IKT approach to research. In using a co-
design approach, end users (i.e. researchers, knowledge 
users and graduate students/trainees) are engaged crea-
tively throughout the entire design process to ultimately 
improve the uptake of change in practice [44]. Further-
more, sustainability and maintenance of health care inno-
vation and change can be improved through engagement 
in a co-design process [44]. Knowledge user engagement 
in a co-design process can address any equity concerns, 

along with any specific barriers to the individual [45]. 
Through engagement in a co-design event, guidelines for 
engaging in an IKT approach to research could be devel-
oped encompassing steps reflective of equity concerns 
and barriers found at an individual level for graduate stu-
dents [12].

Limitations
This environmental scan has several limitations. First, we 
developed the search strategy based on previous research 
completed on terminology for partnership research [46]; 
however, partnership research approaches vary, and 
it is possible that we may have overlooked guidelines 
using different terminology. Second, the term integrated 
knowledge translation is a predominantly Canadian term, 
and therefore there is potential we may have missed 
resources describing research partnership guidelines 
in other languages or terminologies. Third, we limited 
included documents to those written in the English lan-
guage. Authors were fluent in only the English language, 
which limited the ability to adequately assess documents 
completed in another language. Lastly, due to resource 
constraints, we were only able to conduct a targeted hand 
search and email survey of Canadian universities. We 
may have missed relevant records from other interna-
tional universities or colleges.

Conclusion
This environmental scan aimed to identify the cur-
rent state of guidelines for trainees to engage in an IKT 
approach in Canadian universities. We identified a lack 
of documents to support graduate students and trainees 
in using an IKT approach to health research. The three 
included documents outlined the importance of early 
engagement with key knowledge users, including how to 
properly engage and maintain relationships throughout 
the research process. The documents also outlined the 
importance of establishing an IKT plan separate from 
the research plan, ensuring that engagement of knowl-
edge users was planned and evaluated throughout the 
research process. Although minimal documents were 
included, two important findings were noted in the post 
hoc conventional analysis of excluded records. At an 
organizational level, universities across Canada and fund-
ing agencies are starting to recognize the importance of 
using an IKT approach in trainee-led research. Universi-
ties are hosting educational events and funding agencies 
are offering support to graduate students engaging in an 
IKT approach in their research. Further efforts are now 
needed to build on this momentum and address barri-
ers at an individual level supporting trainees to gain the 
required knowledge and skills to use an IKT approach to 
health research.
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