Health Research Policy and Systems© The Author(s) 2023
https://doi.org/10.1186/s12961-023-01046-x

Research

Characterizing Canadian funded partnered health research projects between 2011 and 2019: a retrospective analysis

Kathryn M. Sibley1, 2  , Masood Khan2, Alexie J. Touchette2, Leah K. Crockett1, 2, S. Michelle Driedger1, Heather L. Gainforth3, 4, Devashree Prabhu2, Dawn Steliga2, Olivia Tefft2 and Ian D. Graham5, 6
(1)Department of Community Health Sciences, University of Manitoba, Winnipeg, MB, Canada

(2)Knowledge Translation, George & Fay Yee Centre for Healthcare Innovation, Winnipeg, MB, Canada

(3)School of Health and Exercise Sciences, University of British Columbia, Kelowna, BC, Canada

(4)International Collaboration on Repair Discoveries, University of British Columbia, Kelowna, BC, Canada

(5)School of Epidemiology and Public Health, University of Ottawa, Ottawa, ON, Canada

(6)Centre for Implementation Research, Ottawa Hospital Research Institute, Ottawa, ON, Canada

 

 
Kathryn M. Sibley
Email: Kathryn.Sibley@umanitoba.ca



Received: 3 October 2022Accepted: 23 August 2023Published online: 8 September 2023
Abstract
Background and Aims
Involving research users in collaborative research approaches may increase the relevance and utility of research findings. Our primary objectives were to (i) identify and describe characteristics of Canadian federally and provincially funded health research projects that included research users and were funded between 2011 and 2019; (ii) explore changes over time; and (iii) compare characteristics between funder required and optional partnerships.

Methods
Retrospective analysis. Inclusion criteria were projects that included research users. We analyzed publicly available project variables, and coded field and type of research using established classification systems. We summarized data with descriptive statistics and compared variables across three funding year blocks and partnership requirement status.

Results
We identified 1153 partnered health research projects, representing 137 fields of research and 37 types of research categories. Most projects included a required partnership (80%) and fell into health and social care services research (66%). Project length and funding amount increased from average of 24.8 months and $266 248 CAD in 2011–2013 to 31.6 months and $438 766 CAD in 2017–2019. There were significantly fewer required partnerships in 2017–2019.

Conclusions
Between 2011 and 2019 Canadian federally and provincially funded partnered health research reflected primarily care services research across many fields. The observed breadth suggests that partnered health research approaches are applicable in many fields of research. Additional work to support partnered research across all types of health research (especially biomedical research) is warranted. The administration of larger grants that are funded for longer time periods may address previously identified concerns among research teams engaging in partnered research but may mean that fewer teams receive funding and risk delaying responding to time-sensitive data needs for users. Our process and findings can be used as a starting point for international comparison.
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Background
Historically, efforts to move health research into health care practices and policies have been inefficient and ineffective [1, 2]. The factors influencing research application are numerous and complex [3], and can contribute to the ‘wicked’ nature of the very problems they aim to address [4]. Collaborative research approaches that involve users of research evidence (e.g., people with lived experience of a health condition, communities, health professionals, health system decision/policy makers) in the research process may increase the relevance and utility of research findings and potential for uptake [5, 6]. Such collaborations can be guided by several approaches, including but not limited to community based participatory research (CBPR) [7], patient-oriented research (POR) [8], and integrated knowledge translation (iKT) [9]. Recently, some authors have adopted the term “health research partnerships” [10, 11] to recognize key similarities across these collaborative research approaches [12]. We note that this term may describe relationships between academic researchers and research users, research programs, and/or specific research projects. Here, we focus on the outputs of these partnerships and refer to them as “partnered health research”.
Many effects of undertaking partnered health research have been reported. These include effects on the research process and results of research, effects on relationships and the individuals involved, and effects on practices, programs, communities, policies, and systems [13, 14]. Accordingly, partnered health research has been championed by many research funding organizations around the world who seek to maximize the impact of investments on improved health and wellbeing through tailored initiatives [15–19]. In Canada, the major federal health research funding agency, the Canadian Institutes of Health Research (CIHR), has formally incorporated funding opportunities for projects that involve research users since 2004. Some project funding opportunities have specifically required a partnership between researchers and research users (such as iKT, POR, and opportunities focused on HIV and Indigenous health); in other cases a partnership may be undertaken as an optional approach in open investigator-initiated opportunities. Similarly, Canadian provincial health research funding organizations have engaged in initiatives targeting academic researchers and research users (including policy makers, practitioners and the public) to varying degrees [20].
Despite investment in and reported effects of partnered health research, the nature and critical components of partnered health research remains unclear. Existing syntheses of partnered health research are marred by limitations in both identifying partnered research and what is reported in primary studies—for example, providing only high-level case study project descriptions, only including passing identification as using a partnership approach with minimal detail, and no or minimal evaluation of outcomes [6, 10, 21]. Many syntheses are also limited in scope, focusing on specific partnership approaches (e.g. iKT [6], CBPR [22]) or fields of health research [21, 23–29]. Primary data collection and comparative analyses of partnered health research is often limited to small or specific funding networks [30, 31]. There has been no recent comprehensive study of partnered health research. The closest assessment in the Canadian context took place in a 2011 CIHR evaluation of knowledge translation funding programs between 2005 and 2010 that included an analysis of select iKT opportunities through a survey completed by 283 academic principal investigators and principal knowledge users, interviews with 50 survey respondents, and five case studies [11, 32, 33]. Key findings noted the benefits of partnered research in determining research questions, in the research process, on application in practice, and beliefs in potential research impact. However, there has been no fulsome analysis after this period, which includes the addition of a strategic funding stream for POR [34], termination of CIHR knowledge translation funding opportunities where funding was reallocated to the open investigator-initiated funding program [32], and maturation of partnered health research theory, guidance, and experiences. Exploring and understanding recent trends in partnered health research is important for identifying areas of strength, for serving as a foundation for more in-depth study, and for informing research funder and other decision making. Given international variation in health research funding approaches and structures, an analysis of one context with an established history of partnered health research, study of Canada’s experience is useful and provides relevant insight for other jurisdictions.
Our primary objectives were to: (i) identify and describe characteristics of Canadian federally and provincially funded health research projects that included research users and were funded between 2011 and 2019; (ii) explore changes over time; and (iii) compare characteristics between funder required and optional partnerships. Our secondary objective was to examine changes over time in partnered health research within federal and provincially funded initiatives, to allow for exploration of long-term national trends over time and growth of provincial initiatives.

Methods
Context
This study is a component of a funded set of research projects to understand current practices in Canadian partnered health research (CIHR project grant PJT # 156372). We studied the time period between 2011 and 2019 because the previous CIHR evaluation of the knowledge translation funding program included projects up to and including 2010 [32], and 2019 was the most recent year with available data at the time of data collection. Of note, Canadian research funding includes direct operating costs of research only and does not include salary costs for investigators [35].
We take an iKT approach in this work [36], defined here as a collaborative research process in which research users—those who can use the knowledge generated through research to make informed decisions [37]—are engaged in governance and conduct of the research process. Our research team includes people with lived experience of a health condition, health professionals, knowledge translation practitioners, research funding organization representatives, trainees, and academics as investigators and collaborators since project inception (prior to obtaining funding). All team members are invited to contribute to the projects to the extent that they would like to be involved and are engaged regularly through email updates and request for input and meetings (minimum of once per year but often more frequently). Involvement of team members on project components varies between and within individuals, typically spanning levels consistent with Consult, Involve, and/or Collaborate on the IAP2 Spectrum of Public Participation [38]. All team members were provided the opportunity to meet international standards for authorship of this peer-reviewed manuscript [39].

Study design
We conducted a retrospective analysis of secondary data.

Research project eligibility
Research projects were eligible to be included in this study if they were: (i) approved for funding by a Canadian federal or provincial health research funding organization through a peer-reviewed competition; (ii) funding approved between 2011 and 2019; and (iii) explicitly included at least one non-academic research user as principal or co-investigator on the funding application. We included CIHR and members of the National Alliance of Provincial Health Research Organizations (NAPHRO) [40] as eligible health research funding organizations because they fund all types of health research. We excluded funding organizations that fund only specific types of health research (e.g., health charities). We included projects that either were funded through opportunities that required a non-academic partner, reported involving research users on the research team or identified as using a collaborative research approach (e.g., iKT, CBPR or POR) at the time of application. We used multiple strategies to identify eligible projects. First, we searched the public CIHR Funding Decisions Database [41]. This database includes information on funded projects including (but not limited to) project title, principal investigator names, abstract, funding year, program, and funding amount. We identified eligible projects by searching specific funding opportunities and review committees that included partnership as a funding requirement along with a keyword search (see Additional file 1: Appendix 1 for a list of searched programs and keywords). We identified these programs through our collective knowledge as a research team, which included a former CIHR executive (IDG), and verified eligibility requirements through CIHR documentation. Second, we contacted CIHR for support in identifying eligible projects through a binary iKT field that was completed by applicants at the time of submission beginning in 2015 but is not available in the CIHR Funding Decisions Database. Third, we contacted the provincial NAPHRO organizations (n = 9) to request a list of funded projects meeting our eligibility criteria. Fourth, we searched the CIHR Funding Decisions Database for projects funded through open competitions that did not require partnership but indicated using a collaborative research approach by the presence of keywords integrated knowledge translation, knowledge exchange, patient engagement, and participatory research or were reviewed by the CIHR Knowledge Translation Research peer review committee (where we anticipated more partnerships) or the Indigenous Health peer review committee (which required partnerships). One investigator (MK) screened all projects for duplication; any uncertainties were discussed with the principal investigator (KMS) and the research team as needed.

Data collection
Data were collected between fall 2019 and winter 2020. When a project was identified, we extracted the following data: project title, abstract, year of funding, project length (months), funding amount (CAD), funding opportunity, number of investigators named on the grant, and name of institution receiving the funding.

Data analysis
We used the title and abstract to classify projects on two standardized classification systems. Standardized classification systems can help to understand distinctions and compare disciplines and their evolution over time [42, 43]. We used the Field of Research classifications from the Canadian Research and Development Classification [44]. This was a new classification launched by the national statistics office in 2020 as the recommended standard for all Canadian research sectors, but had not been used previously at the time of our analysis. The Field of Research contains 1663 unique codes, representing the most comprehensive categorization system available. These 1663 “subclass” codes can also be organized in a hierarchical structure that includes 168 overarching Classes, 43 Groups, and 6 Divisions. For example, the subclass code Infectious diseases falls within the Clinical sciences Class, Clinical medicine Group, and Medical, health and life sciences Division. We also used the Research Activities arm of the United Kingdom Health Research Classification System [45]. It was developed in 2004 to produce a broad overview of health research funding and has been used internationally [46, 47]. The Research Activities arm includes 48 unique Type of Research codes divided into 8 overarching code Groups. For example, the Organization and delivery of services type of research code falls in the Health and social care services research group. We chose two taxonomies to recognize the importance of using a classification specific to our Canadian context (which offered specific codes related to indigenous health and research), while also recognizing the value of established systems and potential for international comparison (which we reflected through our use of the Research Activities arm of the United Kingdom Health Research Classification System). Our approach was consistent with others who have argued that no single taxonomy can meet all needs [42].
We used the 1663 unique Field of Research subclass categories and the 48 unique Type of Research categories as primary codes. We assigned codes based on the projects’ primary aim. If a project had multiple aims, we surmised an overall goal. We chose to assign each project one most appropriate code in each classification framework. We also recorded the overarching hierarchical codes (class, group, and division) associated with each primary code. All project abstracts were coded by two reviewers independently. All reviewers first coded the same twenty randomly selected abstracts as a calibration exercise. MK coded all English abstracts with multiple second reviewers. French abstracts were independently coded by two bilingual research assistants. Projects with no abstracts were coded based on titles only if both reviewers could confidently assign a code. Coders met regularly to discuss and resolve coding discrepancies. Unresolved coding discrepancies were resolved through discussion with KMS.
Data were analyzed in SPSS (v 27). To address objective 1, we calculated descriptive statistics (mean, standard deviation, range, frequency, and proportion as appropriate) for all extracted variables as well as Field of Research and Type of Research primary codes by project. Given the high number of unique codes, we focused reporting on the ten most frequently coded categories. We also calculated the total funding investment to facilitate interpretation relative to historical data. To address objective 2, we grouped projects into three-year blocks by year of funding (2011–2013, 2014–2016, 2017–2019). We then examined relationships between project characteristics using the Pearson Chi Square test of independence for categorical variables or the Kruskal–Wallis and Mann Whitney U tests for continuous variables across funding year blocks as appropriate. Statistical significance was set at p < 0.05. We conducted post hoc comparisons using adjusted residuals with a Bonferonni correction for categorical variables and pairwise comparisons for continuous variables. We report the five most frequently coded categories in each funding year block. To address objective 3, we grouped projects by partnership requirement status (required or optional), calculated descriptive statistics, and compared characteristics using the Chi Square or Mann Whitney U test. For the secondary objective, we stratified projects by federal or provincial funding, and for each funding stream calculated descriptive statistics and examined relationships using the Chi Square test or Kruskal–Wallis and Mann Whitney U tests across funding year blocks.


Results
We identified projects through all four search strategies. CIHR provided a list of projects including the binary iKT field indicated by applicants and four of the nine provincial health research funding organizations shared project data. Complete funding results for 2019 were not available at the time of data collection. We identified and included 1153 unique eligible projects.
Objective 1: Project characteristics
Characteristics of the included projects are provided in Table 1. We identified 406 partnered health research projects funded in 2011–2013, 408 projects in 2014–2016 and 338 projects funded in 2017–2019. Most projects involved a funder required partnership (n = 925, 80.2%) and were funded by the federal granting agency (n = 851, 73.8%). The mean amount of funding per project was $337 486 CAD (SD $657 187). The total funding investment across all projects was $320 275 174 CAD. Mean project length was 27.4 months (SD 17.7). Mean number of named investigators was 9 (SD 9).Table 1Project characteristics for entire sample and by funding year block


	Project characteristic
	N (%) or Mean (SD, range)
	 
	Total sample (n = 1153)
	Funding Year Block
	X2 or H (p value)

	2011–2013 (n = 406)
	2014- 2016 (n = 408)
	2017- 2019*
(n = 339)

	Funding type
	 	 	 	 	56.7 (< 0.0001)

	 Federal
	851 (73.8)
	349 (86)
	292 (71.5)
	210 (61.9)

	 Provincial
	302 (26.2)
	57 (14)
	115 (28.5)
	129 (38.1)

	Project funding amount (CAD) (n = 949)
	337 487 (657 533, 5000–12 450 001)
	266 248 (429 386)
	336 288
(831 441)
	438 766
(6 381 008)
	30.1 (< 0.0001)

	Project length (months) (n = 979)
	27.4 (17.7, 1–84)
	24.8 (14.6, 12–6)
	27.8 (18.8, 12- 84)
	31.6 (20.1, 1–84)
	12.5 (0.0019)

	Number of named investigators
	9 (9, 1–137)
	8.4 (6.2)
	9.5 (9.3)
	9.1 (11.2)
	0.205 (0.903)

	Province of funded institution (n = 1136)
	 	 	 	 	142.6 (< 0.0001)

	 Ontario
	347 (30.5)
	156 (38.6)
	119 (29.8)
	72 (21.6)

	 British Columbia
	237 (20.9)
	62 (15.3)
	57 (14.3)
	118 (35.4)

	 Alberta
	202 (17.8)
	91 (22.5)
	82 (20.5)
	29 (8.7)

	 Quebec
	148 (13.0)
	53 (13.1)
	66 (16.5)
	29 (8.7)

	 Saskatchewan
	99 (8.7)
	10 (2.5)
	42 (10.5)
	47 (14.1)

	 Manitoba
	53 (4.7)
	13 (3.2)
	20 (5)
	20 (6)

	 Nova Scotia
	43 (3.8)
	19 (4.7)
	12 (3)
	12 (3.6)

	 Other provinces/territories
	7 (0.6)
	0
	1 (0.2)
	6 (1.8)


Bold denotes significant post hoc result
*Complete funding results were not available for 2019 at the time of data collection



We classified 1152 projects for Field of Research, which represented 185 subclass codes (range 1–57 projects per code, Additional file 2: Appendix 2). The top ten codes, representing 338 projects (29%), are reported in Table 2 with their overarching class, group, and division. The top three codes were Infectious diseases, Healthcare safety and quality improvement, and Emergency care and critical care.Table 2Top ten field of research codes


	Rank
	Number of projects (%)
	Subclass code
	Class
	Group
	Division

	1
	57 (4.9)
	Infectious diseases
	Clinical sciences
	Clinical medicine
	Medical, health and life sciences

	2
	53 (4.6)
	Health care safety and quality improvement
	Health services and systems
	Health sciences
	Medical, health and life sciences

	3
	35 (3)
	Emergency care and critical care
	Care
	Health sciences
	Medical, health and life sciences

	4
	34 (2.9)
	Health care effectiveness and outcomes
	Health services and system
	Health sciences
	Medical, health and life sciences

	5
	30 (2.6)
	Mental health and wellbeing
	Psychology, social and behavioural aspects
	Psychology and cognitive sciences
	Social sciences

	6
	27 (2.3)
	Health equity
	Public and population health
	Health sciences
	Medical, health and life sciences

	7
	26 (2.3)
	Coordinated and integrated care
	Care
	Health sciences
	Medical, health and life sciences

	8
	26 (2.3)
	Addiction rehabilitation
	Rehabilitation medicine
	Health sciences
	Medical, health and life sciences

	9
	26 (2.2)
	Cardiology and circulatory sciences (including cardiovascular disease)
	Cardiorespiratory medicine and hematology
	Clinical medicine
	Medical, health and life sciences

	10
	24 (2.1)
	Primary health care
	Care
	Health sciences
	Medical, health and life sciences




We classified 1143 projects for Type of Research, which represented 37 codes (range 1–479 projects per code, Additional file 3: Appendix 3). The top ten codes, representing 957 projects (83%), along with their overarching group, are reported in Table 3. The top three codes were Policy, ethics and research governance, Organization and delivery of services, and Individual care needs.Table 3Top ten type of research codes


	Rank
	Number of projects (%)
	Type of Research code
	Research activity (Group)

	1
	479 (41.9)
	Policy, ethics and research governance
	Health and social care services research

	2
	215 (18.8)
	Organisation and delivery of services
	Health and social care services research

	3
	68 (5.9)
	Individual care needs
	Management of diseases and conditions

	4
	61 (5.3)
	Management and decision making
	Management of diseases and conditions

	5
	31 (2.7)
	Research design and methodologies
	Health and social care services research

	6
	27 (2.4)
	Resources and infrastructure (health services)
	Health and social care services research

	7
	22 (1.9)
	Psychological, social and economic factors
	Aetiology

	8
	22 (1.9)
	Primary prevention interventions to modify behaviors or promote wellbeing
	Prevention of disease and conditions, and promotion of wellbeing

	9
	19 (1.7)
	Cellular and gene therapies
	Development of treatments and therapeutic interventions

	10
	18 (1.6)
	Psychological and socioeconomic processes
	Underpinning research





Objective 2: Project characteristics over time
Characteristics by funding year block are reported in Table 1. There were significant relationships between project characteristic variables and funding year block for all variables except number of project investigators. Post hoc tests indicated numerous significant differences across funding year blocks. Of note, post hoc tests indicated significant increases in funding amount in each funding year block (all p < 0.021). Post hoc tests also indicated that project length was significantly greater in the 2017–2019 funding year block than the 2011–2013 block (p < 0.001).
Additional file 4: Appendix 4 provides the top five most frequently coded Field of Research categories for each funding year block. Infectious diseases and Healthcare safety and quality improvement were the top two in all funding year blocks. All the other top ten codes were present in the top five of at least one funding year block, except for Coordinated and integrated care and Primary health care, which were not in the top five in any funding year block. The top five Type of Research codes in each funding year block were the same as the overall top ten (Additional file 5: Appendix 5).

Objective 3: Project characteristics by partnership type
Characteristics by partnership type are reported in Table 4. There were significant differences across funding year block, funding amount, project length, and number of named investigators between projects with funder required and optional partnership. Post hoc testing for funding year block indicated that the number of projects with required partnership was significantly higher than those with optional partnership in funding year block 2011–2013 and 2017–2019. The top Field of Research categories and Type of Research categories by partnership type are presented in Additional file 6: Appendix 6 and Additional file 7: Appendix 7.Table 4Project characteristics by partnership type


	Characteristic
	Projects with funder required partnership
Mean (SD, range) or N (%)
	Projects with optional partnership
Mean (SD, range) or N (%)
	X2 or U (p value)

	Funder type
	 	 	n/a

	 Federal
	623 (73)
	228 (27)
	 
	 Provincial
	301 (100)
	0
	 
	Funding year (n = 1153)
	N = 925
	N = 228
	15.3 (0.00047)

	 2011–13
	350 (37.8)
	56 (24.6)

	 2014–16
	320 (34.6)
	88 (38.6)

	 2017–19
	255 (27.6)
	84 (36.8)

	Funding amount (n = 949)
	N = 721
220 720 (373 160, 5000–5 000 000)
	N = 228
706, 37 (10 000–12450001, 1,087,964)
	37 444.5 (< 0.0001)

	Project length (months) (n = 979)
	N = 751
25.7 (17.3, 1–84)
	N = 228
38.3 (20.3, 1–84)
	50 368 (< 0.0001)

	Number of named investigators (n = 1153)
	N = 925
7.8 (5.7, 1–62)
	N = 228
13.7 (16, 1–137)
	79 501 (< 0.0001)


Significant differences in bold, we were unable to compare provinces due to low cell counts




Secondary objective: Changes over time in federal and provincially funded projects
Among the federally funded projects, there were significant differences in funding amount and project length across the funding year blocks (Table 5). Of note, funding amount was significantly greater and project lengths were longer in 2017–2019 relative to earlier funding year blocks (p < 0.0001). We were unable to conduct planned comparisons of provincially funded data due to high amounts of missing data across multiple time periods and variables. The top five Field of Research and Type of Research categories by funder type over time are presented in Additional file 8: Appendix 8 and Additional file 9: Appendix 9.Table 5Characteristics over time of federally funded projects


	Project characteristic
	Entire sample (n = 851)
N (%) or Mean (SD, range)
	2011–2013
(n = 349)
N (%) or Mean (SD)
	2014–2016
(n = 292)
N (%) or Mean (SD)
	2017–2019
(n = 210)
N (%) or Mean (SD)
	X2 or H (p value)

	Funding amount
	347 654 (659 917, 5000–12 450 001)
	252 731 (347 644, 24 090–2 500 000)
	349 458 (876 449, 5000–12 450 001)
	502 901 (679 030, 19 995–4 996 890)
	33.5 (< 0.0001)

	Project length (months)
	25.3 (17.4, 1–84)
	22.1 (13.1, 12–60)
	24.6 (18.5, 12–84)
	31.6 (20.4, 1–84)
	25.7 (< 0.0001)

	Number of named investigators
	10.4 (9.6, 1–137)
	9.5 (6.1, 2–52)
	11.1 (9.6, 1–71)
	11.1(13.4, 1–137)
	2.1 (0.342)






Discussion
This analysis of recent trends in Canadian federally and provincially funded partnered health research is the first study to systematically classify partnered health research projects. This new knowledge about the extent of collaborative health research in Canada between 2011 and 2019 is a global first. We note three key findings: (i) a high number of Field of Research categories were identified, suggesting that Canadian partnered health research was pursued in a wide range of areas during the study time period; (ii) more than two-thirds of projects were categorized as Health and social care services for Type of Research; and (iii) there were shifting trends in project characteristics in the study time period, with fewer required partnerships in later years alongside longer project lengths and higher funding amounts. Our findings are most relevant for health research and funding organizations. Research organizations and funders can use this information to advance, catalyze and expand opportunities for partnered health research across a range of topics and disciplines. Our Canadian analysis provides an important template for study in other contexts that sets a foundation for international comparisons. Of note, this analysis also establishes a large partnered health research dataset that we have continued to analyze in subsequent phases of this work.
We determined that partnered health research projects funded between 2011 and 2019 in Canada had considerable breadth. No single Field of Research category applied to more than 5% of the 1152 included projects. This demonstrates that partnership approaches are versatile and widely applicable across many health research topics and that open research funding opportunities attract a range of partnered research teams. Our decision to code projects using all 1663 unique subclass categories from the Canadian Research Data Classification offered the best available precision and specificity in describing projects, and we used 11% of possible codes. Although we might have elected to restrict our coding framework, for example, to the Division of Medical, health and life sciences only, this would have eliminated important subclass categories, which we determined to be the most relevant primary code. For example, Mental health and wellbeing was the fifth most common Field of Research we coded, but it is found within the Social sciences Division, not Medical, health and life sciences. Had we restricted our codes to only the Medical, health, and life sciences Division, some of the most accurate categories for describing projects would have been excluded. Ultimately, using all 1663 categories was relevant, as we coded projects from all six Divisions, including Agricultural and veterinary sciences (Indigenous food system), Natural sciences (Epigenetics and epigenomics), and Humanities and the arts (Religion and spirituality of Indigenous Peoples). Application of these codes illustrate the multidisciplinary nature of Canadian partnered health research (and health research more broadly) and the critical nature of intersections between natural and social phenomena and their influence on health. As we are the first research group to apply the Canadian Research Data Classification to characterization of health research, our work also makes a methodological contribution to the science and practice of research classification. In our opinion, the extensive granularity of the new Canadian Research Data Classification System is both a strength and a limitation. More specifically, the many unique subclass categories are challenging to synthesize, although the next group up, Class, is not sufficiently specific and risks eliminating potentially relevant unique categories.
In contrast, the type of research undertaken in federally and provincially funded partnered health research projects between 2011 and 2019 in Canada was less distributed, with over 40% of projects classified as Policy, governance or ethics research and 66% of projects falling in the overarching Health and social care services research activity Group. In our sample, we categorized just 5% of projects as Underpinning or Aetiogical research. This distribution of the type of research conducted in Canadian partnered health research reflects a marked difference from overall health research patterns, where biomedical research predominates. For example, in the second half of our study period between 2016 and 2019, just 8% of all CIHR investments were identified as Health systems and services [48]. In contrast, investments in biomedical research ranged between 45 and 47% in this same period. Similar trends are observed globally [49]. Given the large proportion of overall health research funds directed to biomedical research, our findings support international calls to grow partnered health research in basic sciences [50] and warrant continued research to understand and support such work.
We observed that the distribution of required and optional partnerships shifted during the study period, with fewer required partnerships in the 2017–2019 block and a greater proportion of optional partnerships. This shift likely reflects a change in Canadian federal funding policies during the study period: in 2015–2016, CIHR ended several funding opportunities that required partnership and redirected funds to open funding opportunities [32]. The required partnership funding opportunities often had time and budget limits, most likely reflected in our observation that project funding amount and project length significantly increased with time (~ $266 000 CAD and 25 months in 2011–2013, ~ $439 000 CAD and 32 months in 2017–2019). This suggests that partnered research projects funded in later periods had greater time and resources. This finding is relevant to data from the 2011 CIHR knowledge translation funding program evaluation in which researchers expressed a preference for longer funding periods and increased funding amounts [32]. Although this shift could be viewed as a positive change, there is a risk of fewer teams receiving funding, and grants with longer terms being less responsive to research user needs. This finding reveals that some research teams elect to conduct partnered health research when it is not required by the funder, despite known challenges and barriers to doing so.
We can compare our findings of partnered health research funded between 2011 and 2019 in Canada with the previously published evaluation of partnered CIHR-funded projects between 2005 and 2010 [32] to explore general trends over a 15-year period. Some project characteristics seem consistent, particularly the predominance of health care and systems research foci relative to biomedical research. It is less clear whether there were meaningful shifts in funding amounts and therefore investment in partnered health research. The average funding amount in the iKT projects included in the CIHR evaluation in 2005–2010 was $107 054 CAD [32] and $337 486 CAD in the present analysis between 2011 and 2019. This three-fold increase in mean project funding may be noteworthy, although more fulsome economic analysis accounting for covariates is needed to confirm the significance of this observation.
We acknowledge the limitations of our research. First, our sample was limited to a subset of Canadian health research funders and funding opportunities. We did not include partnered research projects from other funders and charities, nor did we consider partnered research projects that did not receive peer-reviewed funding. We only received data from a minority of provincial health research funders. Second, categorizing and describing health research data is complex, and as already noted, there is no gold-standard taxonomy. We acknowledge that our decision to use a tailored combination of taxonomies affects comparison to other analyses, and that other groups might have chosen a different classification system. Third, we acknowledge that the decisions we made during coding influenced the analysis and that other teams may have made different decisions. Our approach of two coders working independently and then reaching consensus on a final code helped to mitigate bias and ensure consistency within our team. Our dollar-amount data were not adjusted for inflation. This approach is consistent with public reporting of federal funding information in Canada. We were not able to acquire a complete dataset for 2019; we were thus unable to accurately compare the number of funded partnered health research projects in this timeframe.

Conclusions
Between 2011 and 2019, federally and provincially funded partnered health research in Canada was concentrated in health care and services but conducted across many fields of health research. This breadth of partnered health research suggests that collaborative research approaches are widely applicable across health contexts. The administration of larger grants that are funded for longer time periods may address previously identified concerns among research teams engaging in partnered research but may mean that fewer teams receive funding and risk delaying responding to time-sensitive data needs of research users. Additional study is warranted to better understand the experiences of teams engaging in partnered health research and relationships to outcomes. The low prevalence of partnership in biomedical research in Canada also warrants continued study to unpack and explore how research partnerships might play a role in basic research. Health research funding agencies in Canada have funded partnered research for over two decades. Our findings provide important insight into recent trends in Canadian partnered health research and can be used as a foundation for continued study and international comparison. Given the multidisciplinary nature of the partnered research we characterized, it will also be important to expand future studies of partnered research to the social and natural sciences.
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