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Abstract

Objective To identify and assess the globally available valid, reliable and acceptable tools for assessing health
research partnership outcomes and impacts.

Methods We searched Ovid MEDLINE, Embase, CINAHL Plus and PsycINFO from origin to 2 June 2021, without limits,
using an a priori strategy and registered protocol. We screened citations independently and in duplicate, resolving dis-
crepancies by consensus and retaining studies involving health research partnerships, the development, use and/or
assessment of tools to evaluate partnership outcomes and impacts, and reporting empirical psychometric evidence.
Study, tool, psychometric and pragmatic characteristics were abstracted using a hybrid approach, then synthesized
using descriptive statistics and thematic analysis. Study quality was assessed using the quality of survey studies in
psychology (Q-SSP) checklist.

Results From 56 123 total citations, we screened 36 027 citations, assessed 2784 full-text papers, abstracted data
from 48 studies and one companion report, and identified 58 tools. Most tools comprised surveys, questionnaires
and scales. Studies used cross-sectional or mixed-method/embedded survey designs and employed quantitative
and mixed methods. Both studies and tools were conceptually well grounded, focusing mainly on outcomes, then
process, and less frequently on impact measurement. Multiple forms of empirical validity and reliability evidence was
present for most tools; however, psychometric characteristics were inconsistently assessed and reported. We identi-
fied a subset of studies (22) and accompanying tools distinguished by their empirical psychometric, pragmatic and
study quality characteristics. While our review demonstrated psychometric and pragmatic improvements over previ-
ous reviews, challenges related to health research partnership assessment and the nascency of partnership science
persist.

Conclusion This systematic review identified multiple tools demonstrating empirical psychometric evidence,
pragmatic strength and moderate study quality. Increased attention to psychometric and pragmatic requirements in
tool development, testing and reporting is key to advancing health research partnership assessment and partnership
science.
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Background
The emphasis on and number of studies involving health
research partnerships has grown substantially over the last
decade [1]. Despite this evolving popularity and mounting
demand for the systematic quantification of partnership
outcomes and impacts, the assessment of health research
partnerships has not kept pace [2]. Here, we refer to health
research partnerships as those involving “individuals,
groups or organizations engaged in collaborative, health
research activity involving at least one researcher (e.g. indi-
vidual affiliated with an academic department, hospital or
medical centre), and any partner actively engaged in any
part of the research process (e.g. decision or policy maker,
healthcare administrator or leader, community agency,
charities, network, patients, industry partner, etc.)”(p 4) [3].
Although quantitative tools for assessing the out-
comes and impacts of health research partnerships
emerged in the late 1980s to early 1990s [5-7], available
tools are largely simplistic and the assessment of out-
comes and impacts in the health research partnerships
domain, nascent [5, 7—13]. Available studies are often
hampered by a lack of rigorous measurement, including
tool psychometric testing to establish evidence of valid-
ity and reliability. The limitations of existing studies fall
into three categories: many primary studies select sin-
gle-use and locally relevant tools as a core part of the
partnership process, with a focus on monitoring their
partnerships’ progress and on bespoke outcomes and
impacts of highest relevance to them [5, 9]. Although
most tool studies aim to incorporate partner views,
track individual partnership progression and capture
partner perspectives, few aim to create more univer-
sally applicable, standardized tools that can be used
more broadly or for replication studies [10]. Second,
many such studies are limited by small sample sizes

and lack of iterative tool testing, which in turn contrib-
utes to the lack of psychometric evidence and a lack
of evidence across a broader range of contexts. Third,
primary studies in this domain are often limited by
interchanging terminology, a lack of discrete concept
definitions, problems associated with literature index-
ing, location and retrieval [3, 14, 15], and multiple tool-
specific challenges including construct identification,
definition, refinement and application [5-10, 12].

Cumulatively, these challenges inhibit the evolution of
partnership assessment and ultimately slow the advance-
ment of partnership science [9, 10]. A recent overview of
reviews examining quantitative measures to evaluate impact
in research coproduction suggests that investigators must
“engage more openly and critically with psychometric and
pragmatic considerations when designing, implementing,
[evaluating] and reporting on measurement tools” (p. 163)
[8]. There is an established rationale for developing robust,
pragmatic measures that are both relevant to partners and
usable in real-world settings; pragmatic tools are viewed
as a critical accompaniment to pragmatic designs [16—18].
In this light, health research partnership tools should be
relevant to partners, be actionable, have a low completion
burden, and demonstrate adequate validity and reliabil-
ity. Importantly, there is a need for tools that are broadly
applicable, can be used for benchmarks with accompanying
norms to aid interpretation, and that demonstrate strong
psychometric and theoretical underpinnings, without caus-
ing harm [16]. Closing these gaps would help to facilitate
tool use, advance the measurement of systematic partner-
ships and drive improvements in partnership science [8].

Numerous tools for assessing health partnership out-
comes and impacts have been identified in previous
reviews focused on specific partnership domains, part-
ner groups or contexts [5—12]; however, scope restric-
tions in these reviews preclude our understanding of
tools across health research partnership traditions.
These reviews also reveal that information about tool
psychometric and pragmatic properties remains lack-
ing. This study reviewed and systematically assessed
globally available tools for the assessment of health
research partnership outcomes and impacts to address
documented gaps in both the psychometric and prag-
matic characteristics of these assessment tools.

Our primary research question was as follows: what
are the globally available, valid, reliable and acceptable
tools for assessing the outcomes and impacts of health
research partnerships? Our secondary research ques-
tions pertained to tool characteristics, including the
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following: what are the reported purposes of the tools,
are outcomes and/or impacts measured, and what are
the reported theoretical underpinnings and psychomet-
ric and pragmatic properties of the tools? (Additional
file 1: Appendix S1). Secondary research questions per-
taining to partnership characteristics were captured
and will be reported in a forthcoming publication to
preserve manuscript clarity.

Methods

This review is part of a comprehensive, multisite syn-
thesis effort by the Integrated Knowledge Translation
Research Network (IKTRN) [3, 19] and was guided by
a collaboratively built conceptual framework [3]. In this
review, we define tools as “instruments (e.g. survey, meas-
ures, assessments, inventory, checklist, questionnaires,
list of factors, subscales or similar) that can be used to
assess the outcome or impact elements or domains of a
health research partnership” (p 5)[3, 20].

The overall approach to the review was guided by the
steps outlined by Arksey and O’Malley [21], with refine-
ments [22-24], and additional guidance from the Cen-
tre for Reviews and Dissemination (CRD) guidance for
undertaking reviews in healthcare [25], the Cochrane
Handbook for Systematic Reviews [26] and the Joanna
Briggs Institute Reviewers’ Manual [27]. This manuscript
was structured and reported using the newly updated
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) reporting standards [28].
Operational terms and definitions were published a pri-
ori as part of the multicentre approach [3]; additional
definitions are provided in Additional file 1: Appendix
S2 and detailed in the PROSPERO registered protocol,
including key questions, inclusion—exclusion criteria and
a priori specified methods [29]. All protocol deviations
and accompanying rationale are detailed in Additional
file 1: Appendix S1.

Search strategy and data sources

In consultation with an academic medical librarian
(MVD), we iteratively developed a comprehensive search
strategy using key papers and audit-improvement rounds
to refine study catchment and feasibility [30]. The result-
ing health research partnership term clusters and the
search strategy development methods have been applied
to subsequent, parallel reviews [2, 3, 14, 15, 31]. We
tested the strategy in Ovid MEDLINE to balance search
sensitivity and scope [32]. The partnership search term
cluster underwent peer review [33, 34] by an academic
librarian to test for conceptual clarity across multiple
partnership approaches. The overall strategy was sub-
jected to the Peer Review of Electronic Search Strategies
(PRESS) checklist review by a second academic network
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librarian, resulting in the spelling correction of a single
term. No restrictions for date, design, language or data
type were applied. The search strategy was translated for
all four databases (Additional file 1: Appendix S3).

Electronic databases

Using the a priori, unrestricted strategy, we searched
MEDLINE (Ovid), Embase, CINAHL Plus and PsycINFO
from inception through 2 June 2021, including two
updates. The search generated a total of 56 123 citations,
resulting in the screening of 36 027 de-duplicated records
[35] and 2784 full-text papers, managed with EndNote ™
X7.8.

Eligibility and screening

We kept studies involving health research partnerships
that (i) developed, used and/or assessed tools (or an ele-
ment or property of a tool) to evaluate partnership out-
comes or impacts [5, 36] as an aim of the study, and (ii)
that also reported empirical evidence of tool psycho-
metrics (e.g. validity, reliability). We excluded studies in
which the main purpose of the partnership was recruit-
ment and retention of study participants. Conference
abstracts were excluded from the eligible literature only
after full-text assessment or confirmation that the cita-
tions were preliminary or duplicate records, or were
lacking sufficient abstraction detail [37]. Abstracts in
languages other than English were passed through title/
abstract (level 1 [L1]) screening but translated prior to
full-text assessment (Table 1).

All titles/abstracts (L1) and eligible full-text stud-
ies (L2) were screened and assessed independently, in
duplicate (KJM with JB, LP, LN, SS, SM, MK, CM, AG,
LS, KA), and tracked in a Microsoft (MS) Excel [38] cita-
tion database and screening spreadsheets. We tested and
revised screening tools at each stage of the review and
employed a minimum calibration rule (Cohen’s k> 0.60)
[39] to align team members’ shared understanding of
concepts and the application of eligibility criteria [40—
43]. To balance abstraction burden with data availabil-
ity and complexity, full-text abstraction (study and tool
characteristics) was undertaken using a hybrid strategy
[22, 44]. Eligible papers were independently abstracted
by KJM and independently validated (MK, SS, SM, KP)
[45] using a predefined coding manual. We resolved all
discrepancies by consensus discussion [21, 41]. Investiga-
tors were sought out to locate missing tools or for assis-
tance in differentiating linked citations only [43]. At least
two attempts were made to locate corresponding authors
and tools when contact details or tools were incor-
rect or missing [3, 5, 14]. The assessment and abstrac-
tion/scoring of psychometric, pragmatic tool evaluation
and study quality characteristics were also undertaken
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Table 1 Study inclusion—exclusion criteria
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Inclusion criteria

Exclusion criteria

Include studies:
(1) Pertaining to, describing or involving a health research partnership
(inclusive of studies reporting evaluative, process evaluative, technical
assistance and facilitated implementation research activity or roles)

(2) Involving the development, use and/or assessment of a health
research partnership outcome or impact assessment tool (or element/

property of a tool), as an aim of the study (inclusive of multi-tool or toolkit

studies, and studies involving frameworks/models when accompanied
by a tool)

(3) Reporting empirical evidence of the psychometric properties of tools
(e.g. validity, reliability)

(4) That are accessible and amenable to full-text review

(5) Reporting primary research findings drawn from empirical evidence
(6) Reporting relevant abstractable data

(7) Of any design type that meets eligibility criteria

Exclude studies that:
(1) Do not meet the definition of a health research partnership

(2) Involve researcher-researcher or interprofessional (non-researcher
inclusive) healthcare team partnerships

(3) Do not involve the development, use and/or assessment of a
health research partnership tool (or element/property of a tool), as an
aim of the study

(4) Do not report empirical evidence of the psychometric properties
of tools (e.g. validity, reliability)

(5) Are not available or amenable to full-text review

(6) Report head-to-head tool comparisons without separately report-
ing tool-specific findings

(7) Do not report primary research findings drawn from empirical
evidence

(8) Lack adequate or relevant abstractable data

independently and in duplicate, with discrepancies
resolved the same way.

Study and tool characteristics

Data pertaining to study and tool characteristics were
abstracted per the protocol [29]. We anticipated chal-
lenges associated with consistent use of terminology
as are commonly reported in this research domain (e.g.
outcomes/impacts, partnership approaches, tool type) [3,
8, 14, 15]. When this occurred, we used the terms most
prominent in methodological descriptions. We coded
health subdomains inductively based on key words and
study purposes [46]. More than one code per study was
used to describe the study subdomain, as required.

Empirical evidence of tool psychometrics

The empirical psychometric evidence for tools was evalu-
ated for each identified tool. Informed by previous stud-
ies [6-12] and best-practice recommendations [17, 18,
36, 47, 48], we created an initial list of psychometric evi-
dence types, and expanded this list iteratively when new
sources were identified by included studies (Additional
file 1: Appendix S3). Only studies reporting empiri-
cal psychometric evidence were retained in this review
to (i) address the documented lack of research report-
ing psychometric evidence for health research partner-
ship outcomes and impacts assessment tools, and (ii)
advance our understanding about the presence and types
of psychometric evidence available in existing literature
beyond simple dichotomous labels (e.g. valid/not valid

or reliable/not reliable). By synthesizing the presence of
psychometric evidence across studies, we also aimed to
highlight areas in which the nature and type of psycho-
metric evidence could be improved and advance the
science of partnership assessment. This approach neces-
sarily focused on later testing and evaluation stages of
tool development [49] but does not diminish the impor-
tance of conceptual and theoretical sources of evidence
to establish tool reliability and validity as important
precursor evidence sources. As previously reported, the
identification and reporting of psychometric data was
complex and varied substantially in level of detail. This
was mitigated through iterative review, piloting and cali-
bration; all abstraction discrepancies were independently,
then collectively considered, then resolved to consensus
through recurrent discussion.

Pragmatic tool evaluation criteria

We modified a set of consensus-built criteria developed
by Boivin et al. [7, 50] as an alternative to applying the
Psychometric and Pragmatic Evidence Rating Scale
(PAPERS) criteria [17, 18] due to the quality of reported
data. The main purpose of the criteria checklist was to
appraise the tools from the perspective of those intended
to use the tools [7]. Team members iteratively modified
and piloted the revised items. A final set of 20 criteria
(five questions in four domains: Scientific Rigour, Part-
ner Perspective, Comprehensiveness and Usability) were
generated. Piloting confirmed that these criteria were a
better fit for the level and detail present in the literature
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under examination, and provided a comprehensive, easily
interpretable (single score) evaluation of scientific, part-
ner, comprehensiveness and usability/accessibility prop-
erties for each tool (Additional file 1: Appendix S4). It is
important to note that the original criteria were intended
for use as a checklist, not a quality assessment [7]; we
used them this way in our review. The modified criteria
were applied independently and in duplicate to all tools
[51], with discrepancies resolved by consensus. Tools
were coded as toolkits in studies where multiple tools
were described and intended for collective use; in these
cases, tool characteristics were scored cumulatively and
reported as a single tool.

Study quality assessment: the quality of survey studies

in psychology (Q-SSP) checklist [52]

Study quality assessments typically assess the degree to
which adequate measures were taken to minimize bias
and avoid errors throughout the research process [53],
and are hence design-focused. After piloting several
quality appraisal tools with the eligible literature, we
found that the best-fitting tool was an assessment of sur-
vey methods, namely the Q-SSP appraisal checklist and
guide (Additional file 1: Appendix S5). The Q-SSP check-
list was developed to address a wide variety of research
and to help investigators differentiate broadly acceptable
from lower-quality studies [52] using a four-stage process
comprising evidence review, expert consensus, check-
list refinement and criterion validity testing [52]. Q-SSP
assessments were undertaken independently, in dupli-
cate, and we resolved discrepancies by consensus.

Analysis

Basic descriptive statics including means, standard devi-
ations and frequencies were calculated to synthesize
quantitative study, tool, psychometric and pragmatic
characteristics in MS Excel [38] and Stata v13.1 software
[54]. The synthesized data were consolidated into tables.
Scores for each of the pragmatic and tool evaluation cri-
teria (mean/standard deviation) were synthesized and
reported by criterion, domain and overall sample. We
synthesized qualitative variables using thematic analysis
[46] in NVivo v12.7 [55], in keeping with the overarching
descriptive-analytical approach for the review [56], and
used existing reporting guidelines to organize the find-
ings [57-59]. Finally, study quality assessments (Q-SSP)
[52] were documented by calculating an overall qual-
ity (%) and four domain-specific scores (ratios) for each
study.
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Results
The search generated 36 071 de-duplicated records
and 49 full-text studies (48 studies and one companion
report), as depicted in the study flow diagram (Fig. 1).
The team Cohen’s kappa was 0.66 [95% CI (0.64—0.67)]
at L1 title/abstract screening and 0.74 [95% CI (0.72—
0.76)] at L2 full-text review; these results were catego-
rized as “substantial” [39, 42].

Study characteristics

Eligible studies comprised English-language and a sin-
gle French-language report originating mostly in North
America (39) and Europe (9), with a small remainder
from South Africa (3), Australia (1) and Taiwan (1). Five
dual-site studies involved the United Kingdom and South
Africa (3), Canada and Australia (1), and Mexico and the
United States (1) (Table 2).

The eligible literature was widely dispersed, with
exactly half of the publications (24, 50%) published in
the same number of journals. Several small publication
clusters were identified, including seven studies in Health
Education & Behaviour (15%), three each in the American
Journal of Community Psychology, Global Health Promo-
tion and theses (each 6%), and two each in Health Promo-
tion International, Public Health Nursing, Evaluation and
Program Planning and Health Promotion Practice (each
4%). As shown in Fig. 2, about half of the identified litera-
ture was published after 2014 (20, 42%), and the earliest
study was published in 1996.

Most studies involved cross-sectional (28, 58%) and
mixed methods with embedded survey (14, 29%) designs,
case/multi-case (3, 6%), post- and pre-post designs
(2, 4%), and a single nested longitudinal study (1, 2%)
(Table 2). Studies employed quantitative (31, 65%) or
mixed methods (17, 35%), and of the mixed-methods
studies (17), most were true mixed quantitative—qualita-
tive methods (14, 82%), and the remainder were mixed
qualitative (2, 12%) and mixed quantitative (1, 6%)
methods.

The studies were conducted in multiple health subdo-
mains (Fig. 3), including health promotion, prevention
and public health (19), and disease-specific domains [i.e.
cancer, mental health and substance use/harm reduc-
tion, and sexually transmitted/blood-borne infections
and sexual health (12)]. The smaller subdomains included
community health and development (7), special popula-
tions (e.g. primary care, paediatric/adolescent health,
and immigrant and geriatric health) (6), partnerships (6),
health equity (4) and health services research (3).

Most studies reported explicit conceptual underpin-
nings (44, 91%). Methodologically, studies were multi-
focal, contributing to the health research partnership
assessment literature through tool validation (44, 92%),
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Fig. 1 PRISMA systematic review study flow diagram

development (25, 52%), modification (21, 44%) and
evaluation (13, 27%), and measured outcomes (25, 52%),
impacts (2, 4%) or both outcomes and impacts simul-
taneously (21, 44%). Explicit definitions for the terms
outcome and impact were available in less than half of
studies (20, 42%), and terms were frequently switched.

Tool characteristics

Included studies yielded 58 tools. The characteris-
tics of the included tools are summarized in Table 3.
With one exception, studies were exclusively English-
language, and six contained non-English-language
tools (English—Spanish, 3 [60-62]; English—French, 2
[63-65]; and Dutch, 1) [66]). Tools targeted multiple
partner groups including partnership members (28,
43%), community members (11, 17%), researchers (10,
15%), patients, and public and coalition staff (4, 6%

respectively), and to a lesser extent targeted research
staff (3, 5%), healthcare staff and partner organizations
(2, 3% respectively), and education staff members (1,
2%). Surveys (21, 36%), questionnaires (17, 29%) and
scales (12, 21%) were the most common tool types
identified, and these categories were complicated by
frequent switching of terms (survey, questionnaire,
scale) and variable categorization across reports. We
also identified several toolkits (3, 5%), indices and
rubrics (2, 3%, respectively), and a single checklist
(2%).

Almost all tools assessed process (55, 95%), but only
half assessed outcomes (30, 52%) or both outcomes and
impacts (26, 45%). Very few focused on impact assess-
ment alone (2, 3%); however, we observed inconsistencies
in the use and definition of these terms. We identified
multiple forms of empirical evidence for validity (86%,
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Table 2 Characteristics of included studies (n =48 studies, 1 companion report)
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First author,year  Origin Study design Explicit STUDY measures  Contributions
(methods) conceptual outcomes, -
foundation? impacts? Develop Use or Validate? tool
or modify  evaluate
tool tool
Butterfoss, 1996 North America (USA)  Mixed methods B (@] v v 4
(MM)
Kegler, 1998 North America (USA) Cross-sectional B (@] v v
study (Qn)
Chan, 2000 North America (USA) Mixed methods B (@] v v 4
(MM)
Shortell, 2002 North America (USA) Mixed methods B (@] v v v
(MM)
Weiss, 2002 North America (USA) Cross-sectional B, G (@] v v v
study (Qn)
El Ansari, 2004 Europe (United Cross-sectional B Ol v v v
Kingdom) Africa study (Qn)
(South Africa)
El Ansari, 2004 Europe (United Cross-sectional B O, 1 v v
Kingdom) Africa study (Qn)
(South Africa)
Metzger, 2005 North America (USA) Cross-sectional B, G 0 v v v
study (Qn)
Kegler, 2005 North America (USA) Cross-sectional B O, 1 v v v
study (Qn)
Cramer, 2006 North America (USA) Cross-sectional B (@] v v v
study (Qn)
Feinberg, 2008 North America (USA) Cross-sectional B O, 1 v v
study (Qn)
Feinberg, 2008b North America (USA) Cross-sectional B O, 1 v
study (Qn)
Orr Brawer, 2008 North America (USA) Mixed methods B, G O, 1 v v v
(MM)
King, 2009 North America Mixed methods B | v v v
(Canada) (MM)
Tolma, 2009 North America (USA) Mixed methods B O v v
(MM)
Wagemakers, 2010 Europe (Nether- Multiple-case study B (@] v v v
lands) (MM)
King, 2010 North America Cross-sectional B O, v
(Canada) study (Qn)
Ziff, 2010 North America (USA) Cross-sectional B O v v
study (Qn)
Jones, 2011 Europe (Ireland) Mixed methods B O v v v
(MM)
Jones, 2011b Europe (Ireland) Mixed methods B O v v v
(MM)
Perkins, 2011 North America (USA) Nested longitudinal B Ol v v
study (MM)
Bilodeau (2008, North America Mixed methods B 0] v v v
2019° (Canada) (MM)
Curro, 2012 North America (USA) Cross-sectional O, 1 v v v
study (Qn)
El Ansari, 2012 Europe (United Mixed methods B O v v
Kingdom) Africa (MM)
(South Africa)
Brown, 2012 North America (USA)  Cross-sectional B 0 v v

study (Qn)
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Table 2 (continued)
First author,year  Origin Study design Explicit STUDY measures  Contributions
(methods) conceptual outcomes,
foundation? impacts? Develop Use or Validate® tool
or modify  evaluate
tool tool
Nargiso, 2013 North America (USA) Cross-sectional O v v v
study (Qn)
Perkins, 2014 North America (USA) Cross-sectional B O, v v v
study (Qn)
Chang, 2014 Australasia (Taiwan)  Post-test study (Qn) B O, ! v v v
Brown, 2015 North America (USA) Cross-sectional B (@] v v
study (Qn)
Bornstein, 2015 North America (USA) Cross-sectional B | v
study (Qn)
Oetzel, 2015 North America (USA) Nested cross-sec- B O, 1 v v v
tional study (Qn)
Oetzel, 2015b North America (USA) Cross-sectional B (o v
study (Qn)
Stocks, 2015 Europe (United Pre-post study (Qn) B Ol v v v
Kingdom)
Brown, 2016 North America Cross-sectional B O v v
(Mexico, USA) study (Qn)
Goodman, 2017 North America (USA) Cross-sectional B (@] v v v
study (Qn)
Okazaki, 2017 North America (USA) Case study (MM) B O, 1 v v v
Jones, 2018 Europe (Ireland) Cross-sectional B (@] v v v
study (Qn)
West, 2018 North America (USA) Mixed methods G (@] v v v
(MM)
Oetzel, 2018 North America (USA) Multiple-case study B [0 v v v
(MM)
Duran, 2019 North America (USA) Mixed methods B Ol v v
(MM)
Soobiah, 2019 North America Cross-sectional B (@] v v v
(Canada) study (Qn)
Dickson, 2020 North America (USA) Cross-sectional B O v v v
study (Qn)
Rodriguez Espinosa,  North America (USA) Mixed methods B, G (@] v v v
2020 (MM)
Lucero, 2020 North America (USA) Cross-sectional B (@] v v v
study (Qn)
van Schelven, 2021 Europe (Nether- Mixed methods (Qn) O, 4 v v
lands)
Hamilton, 2021 North America Cross-sectional B Ol v v v
(Canada) study (Qn)
Boursaw, 2021 North America (USA) Cross-sectional B Ol v v v
study (Qn)
Loban, 2021 North America Cross-sectional B Ol v v v
(Canada) Australasia  study (Qn)

(Australia)

(B) informed by conceptual theory, model, framework; (G) generated conceptual theory, model, framework; () conceptual underpinnings not explicitly identified

Qu qualitative study, Qn quantitative study, MM mixed-methods study, O outcomes, / impacts

@ Empirical validation
b Companion report
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Fig. 3 Health subdomain clusters

50) and reliability (95%, 55) in the tools. The presence Pragmatic tool evaluation scores
of conceptual underpinnings (90%, 52) was the same as  Tables 4 and 5 present a synthesis of pragmatic tool
study-level conceptualization. evaluation criteria [7] (Additional file 1: Appendix S4).
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Table 4 Pragmatic tool evaluation consolidated scores (n =58 tools)
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Tool evaluation criteria

Present (n) Absent(n) Cannotanswer (n) Score (%)

Scientific rigour

SR1 Based on systematic literature review? 10 41 7 17%
SR2 Based on the experiences or expertise of partners? 32 25 1 55%
SR3 Based on a conceptual or theoretical framework? 52 6 - 90%
SR4 Is there evidence of tool validity? (any source) 52 6 . 90%
SR5 Is there evidence of tool reliability? (any source) 54 4 . 93%
Scientific rigour domain score Mean Std dev Range
3.58 0.87 1-5
Partner perspective
PP1 Partners involved as co-designers? 34 23 1 59%
PP2 Tool designed to be self-administered by partners? 56 2 . 97%
PP3 Assessment results must be reported back to part- 16 41 1 28%
ners?
PP4 Tool assesses level of partner involvement? 16 42 . 28%
PP5 Tool captures the influence of partners? 44 14 . 76%
Partner perspective domain score Mean Std dev Range
2.84 1.04 1-5
Comprehensiveness
1 Tool documents partnership context? 56 2 . 97%
(@] Tool assesses partnership process? 55 3 . 95%
a3 Tool documents partnership outcome(s) and/or 58 0 100%
impact(s)?
c4 Tool monitors the partnering process at multiple 19 37 2 33%
moments?
() Tool consists of open- and closed-ended questions? 32 25 1 55%
Comprehensiveness domain score Mean Std dev Range
379 0.75 2-5
Usability
U1 Tool purpose stated? 58 0 100%
U2 Tool freely accessible? 29 29 . 50%
U3 Tool available in a readily usable format? 36 22 . 62%
U4 Tool easy to read and understand? 31 26 1 53%
us Tool accompanied by instructions? 33 25 . 57%
Usability domain score Mean Std dev Range
3.19 1.38 1-5
Overall D1-D4 total score Mean Std dev Range
66.64 15.54 35-90

(-) conceptual underpinnings not explicitly identified

Mean domain scores were highest for Comprehensive-
ness (3.79, SD 0.75) and Scientific Rigour (3.58, SD 0.87),
followed by Usability (3.19, SD 1.38). The lowest mean
domain score was for Partner Perspective (2.84, SD
1.04), which was a surprising finding given the review
focus on health research partnership assessment.

Tool comprehensiveness was high in terms of docu-
menting outcomes and/or impacts (100%), partnership
process (95%) and context (97%); however, tools lacked
deliberate design for recurrent monitoring of partner-
ships (33%).

In terms of Scientific Rigour, tools were not typically
informed by systematic evidence (17%) but were con-
ceptually grounded (90%) and presented evidence for
both validity and reliability (90% and 93%, respectively,
inclusive of both empirical and theoretical/conceptual
sources). Only half of the tools were explicitly based on
the experiences and expertise of partners (55%).

Overall, tool Usability was mixed. Tool purpose was
always present (100%), but only half of the tools were
freely accessible (50%), considered easy to read and
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Table 5 Health research partnership tool evaluation—study scores (=48 with 1 companion report; n =58 tools)

First author, year Tool name Reported tool type Domain Tool score (%)
scores®
SR PP C U
Butterfoss, 1996 - Committee Member Survey (CMS) Toolkit 33 3 3 60
- The Plan Quality Index (PQl)
Kegler, 1998 + questionnaire Questionnaire 3 3 4 3 65
Chan, 2000 - Social Capital Index (scale adapted from the Partnership Self- Index 2 1 3 1 35
Assessment Survey, Health Research & Education Trust, 1997)
Shortell, 2002 « Capability Index [from Partnership Self-Assessment Survey (PSAS),  Index 3 2 3 1 45
Health Research & Educational Trust 1997]
Weiss, 2002 - Partnership Self-Assessment Tool (PSAT) Questionnaire 5 4 4 3 80
El Ansari, 2004 - survey Survey 3 4 3 3 65
El Ansari, 2004 - Partnership Member Survey Survey 2 3 3 2 50
Metzger, 2005 - Partnership self-assessment survey (PSAS)-derived scales Scales 3 2 3 1 45
Kegler, 2005 - Coalition Member Survey Survey 3 4 4 2 65
Cramer, 2006 - Internal Coalition Effectiveness (ICE) Instrument Survey 4 2 3 2 55
Feinberg, 2008 + CTC Coalition Web-Based Self-Report Questionnaire Questionnaire 32 51 55
Feinberg, 2008b + CTC Coalition Web-Based Self-Report Questionnaire Questionnaire 3 4 51 65
Orr Brawer, 2008 - Partnership Self-Assessment Tool (PSAT) [80] Questionnaire 2 4 4 5 75
- Social Capital Survey [104, 105, 106] Survey 3 2 3 4 60
King, 2009 « Community Impacts of Research-Oriented Partnerships (CIROP) Questionnaire 4 2 4 5 75
Tolma, 2009 « Profile of Collaboration Survey [107] Toolkit 2 3 4 3 60

- Interactive group evaluation form
- Meeting observation form

- Facilitator check-off list

« Random Electronic Survey

Wagemakers, 2010 - Coordinated Action Checklist Checklist 5 2 4 475

King, 2010 « Community Impacts of Research-Oriented Partnerships (CIROP) Toolkit 4 2 5 5 80
Questionnaire
« Background Information Form for Research Partnerships
« Research Contact Checklist
« CIROP Respondent Form

Ziff, 2010 « Wilder Collaboration Factors Inventory [108] Questionnaire 3 1 4 3 55
Jones, 2011 + Jones Synergy Scale Scale 4 2 22 50
Jones, 2011b - Jones Trust Scale Scale 3 2 2 2 45
Perkins, 2011 - CTC Web-survey for Agency Directors, Team Members Questionnaire 31 4 1 45
- Web-Based Survey for Technical Assistants Questionnaire 32 41 50
Bilodeau (2011, 20199 - Self-Evaluation Tool for Action in Partnership/L’Outil diagnostique ~ Questionnaire 4 4 4 5 85
de l'action en partenariat [Bilodeau et al. 109, 110, 111, 64) French
and English Versions
Curro, 2012 - survey Survey 2 3 3 2 50
El Ansari, 2012 - survey Survey 4 3 3 3 65
Brown, 2012 « CTC Coalition Web-Based Survey Questionnaire 3 3 5 2 65
Nargiso, 2013 « General Coalition Capacities Scale Scale 2 1 4 2 45
« General Coalition Capacity Rubric Rubric 2 1 3 2 40
« Environmental strategy-specific capacity rubric Rubric 2 2 3 2 45
Perkins, 2014 « Adapted survey [based on PSAT(S) [112,113;114] Survey 3 2 4 3 60
Chang, 2014 - Taiwan Health Promotion in Schools (HPS) Support Network Evalu-  Survey 3 3 3 3 60

ation Study Survey
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Table 5 (continued)

First author, year Tool name Reported tool type Domain Tool score (%)
scores?
SR PP C U
Brown, 2015 + CTC Member Coalition Function Survey Questionnaire 3 3 5370
« CTC Functioning Survey [Pennsylvania Commission on Crime and ~ Questionnaire 3 3 4 3 65
Delinquency (PCCD) technical assistance providers]
- Caalition function survey supplement K (mobilizers, voluntary Questionnaire 3 2 53 65
chairs only)
« Caalition function supplement L (mobilizers, voluntary chairs only) Questionnaire 3 2 5 3 65
Bornstein, 2015 « Member Involvement in Physical Activity Coalitions (MIPAC) Survey Survey 4 3 3470
Oetzel, 2015 « Key Informant Survey (KIS) Survey 4 4 4 5 85
« Community Engagement Survey (CES) Survey 4 4 4 5 85
Oetzel, 2015b « Community Engagement Survey (CES) Survey 4 4 45 85
Stocks, 2015 - questionnaire (adapted from Morrow et al. [115]) Questionnaire 4 4 5 4 85
Brown, 2016 - Coalition Context and Capacity Assessment Scales (from CTC Scales 3 3 4 4 70
Coalition Web-Based Survey)
Goodman, 2017 - Community Engagement Measure Survey 5 5 44 9
Okazaki, 2017 « Coordinating Council Member Survey Survey 2 3 31 45
Jones, 2018 - Trust, Mistrust and Power scales from the Partnership Survey Scales 4 2 4 3 65
West, 2018 - Scale of Perceived Trustworthiness Scale 4 2 3 3 60
Oetzel, 2018 Scales from: Survey 5 4 4 5 9
« Key Informant Survey (KIS)
Scales from: Survey 5 4 45 9
- Community Engagement Survey (CES)
Duran, 2019 - Constructs and sub-constructs (context and partnership processes Survey 5 4 45 9
domains) and outcomes domains from the Community Engage-
ment Survey (CES)
- Constructs and sub-constructs (context and partnership processes Survey 5 4 45 9
domains) and outcomes domains from the Key Informant Survey
(KIS)
Soobiah, 2019 - Modified Patient Engagement Evaluation Tool (PEET) [116] Survey 4 3 4 4 75
Dickson, 2020 - Iltems from the Key Informant Survey (E2 KIS) (English and Spanish ~ Survey 4 5 4 5 90
translation versions)
Rodriguez Espinosa, 2020 - CBPR processes & practices, and outcomes scales [from E2 Key Scales 5 4 45 9
Informant (KIS) and Community-engagement Surveys (CES)]
Lucero, 2020 « CBPR Process Scales (synergy, trust, CBPR principles, participation,  Scales/typology 4 3 55 85
influence) and Trust Typology [from E2 Community Engagement
Survey (CE9)]
van Schelven, 2021 - Project Outcome Scale Scale 3 4 4 3 70
Hamilton, 2021 - Patient Engagement in Research Scale (PEIRS-22 shortened ver- Scale 4 3 3 575
sion) (modified from Hamilton et al. [117])
Boursaw, 2021 - Community Engagement Survey (CES) scales Scales 5 3 45 85
Loban, 2021 « IMPACT [Innovative Models Promoting Access-to-care Transforma-  Questionnaire 3 2 3 60

tion] Partnership Questionnaire [80, 86]

SR Scientific Rigour domain, PP Partnership Perspective domain, C Comprehensiveness domain, U Usability domain
@ Domain scores from the Health Research Partnership Tool Evaluation Criteria (adapted from Boivin et al. [7]) (see Additional file 1: Appendix S4)

b Companion paper
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understand (53%), accompanied by instructions (57%)
and available in a readily usable format (62%).

Tools were generally designed to be self-administered
(97%), but not for reporting back to partners (28%). The
level of partner involvement was not commonly included
(28%), and partners were deliberately involved as co-
designers in only 59% of studies, despite frequent capture
of partner influence (76%).

The overall tool evaluation mean score was 66.64
(SD15.54), with scores ranging from 35 to 90% (Fig. 4).

The domains and total score analysis highlighted
strengths for several tools. Twelve tools scored high (4 or
5) across all four domains (> 85%) [61-64, 67—72], and an
additional two tools [73, 74] had lower Partner Perspec-
tive domain scores (3) but still achieved a high total score
(85%) across the remaining three domains. Several tools
demonstrated top scores for Comprehensiveness [69, 73,
75-79] while others scored higher in Scientific Rigour [61,
66, 70-72, 74, 80] and Usability [61-64, 67, 68, 71-74,
77, 81-83]. Few achieved top scores in the Partner Per-
spectives domain [62, 70] (Tables 4 and 5).

Psychometric assessment

Psychometric testing and reporting were widely vari-
able and challenging to assess, primarily due to incon-
sistent or incomplete testing, reporting and reporting
detail. Almost three quarters of studies presented two
or more forms of psychometric evidence for valid-
ity (35, 73%); eight studies (17%) presented two forms
of evidence for reliability. Iterative assessment and
abstraction of psychometric evidence revealed reli-
ability evidence in four categories (internal consistency,
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Table 6 Consolidated tool psychometric evidence (n =58 tools)

Psychometric criteria Code Frequency (%)
frequency
(n)
Reported evidence of reliability 64 100
Internal consistency 53 83
Test-retest reliability 5 8
Inter-rater reliability 4 6
Reliability (other) 2 3
Reported evidence of validity 158 100
Construct validity (convergent) 43 27
Criterion validity (predictive) 31 20
Criterion validity (concurrent) 14 9
Construct validity (factorial) 14 9
Content validity 14 9
Structural validity (dimensionality) 12 8
Face validity 10 6
Construct validity (known groups) 5 3
Construct validity (other) 3 2
Responsiveness 3 2
Reported evidence of norms 2 100
Reported evidence of interpretability 4 100
Ceiling and/or floor effects 3 75
Interpretability (other) 1 25

Each of the bolded lines denotes the overarching category of psychometric
evidence described. Lines beneath each bolded category present the respective
types of reliability, validity, norms and interpretability we identified from the
selected literature

test—retest reliability, inter-rater reliability and other).

The most frequently occurring form of reliability evi-
dence was internal consistency (83%). Validity evidence

9
I 7
70-79

80-89

% Pragmatic Score (range)

Fig. 4 Pragmatic tool assessment—criteria total scores (n =58 tool scores)
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was found in 11 categories [construct validity (conver-
gent, factorial, discriminant, known groups, other),
criterion validity (predictive, concurrent), structural
validity (dimensionality), responsiveness, face valid-
ity, and content validity] (Table 6). The most frequent
validity evidence was convergent construct validity (43,
27%) and predictive criterion validity (31, 20%). We
observed norms and abstracted two forms of evidence
for interpretability (ceiling/floor effects and interpret-
ability); however, both evidence forms were rare.

We identified 18 studies with more advanced and
comprehensive assessment and reporting of psycho-
metric evidence for validity and reliability [60, 61, 65,
68, 69, 71, 72, 74, 78—80, 82—88]; several of these stud-
ies overlapped with high-scoring tools identified using
pragmatic tool evaluation criteria [61, 68, 69, 71, 72, 74].

Study quality assessment (Q-SSP)

The Q-SSP assessment revealed an overall mean study qual-
ity score of 58.02% (SD 12.32%), with scores ranging from
25 to 80%. Most studies (42, 88%) scored <75%, and thus
were categorized as having “questionable” quality by con-
vention; very few studies (6, 12%) scored >75% or within
the “acceptable” range [61, 65, 71, 81, 88, 89] (Table 7).

Across studies, the Introduction domain mean score
was 3.04/4.00 points (SDO0.82), the Participant domain
mean score was 1.77/3.00 points (SD0.78), the Data
domain mean score was 5.27/10.00 points (SD1.62),
and the Ethics domain mean score was 1.52/3.00 points
(SD0.71).

The problem and target population were generally well
described and participant sampling and recruitment
details present, but operational definitions (32, 67%),
research questions and hypotheses (24, 50%) and sam-
ple size justification were often lacking (35, 75%). There
were strong links between the proposed and presented
analyses (46, 96%), but the study measures themselves
were frequently missing from reports or supplements
(17, 35%). The provision of validity evidence for included
measures was found lacking in almost a third of studies
(14, 29%), and most studies lacked detail about those col-
lecting data (42, 88%), the duration of data collection (29,
60%) and the study context (25, 52%). Explicit reference
to informed consent/assent and the inclusion of par-
ticipants in post-data-collection debriefing was largely
absent or unclear across included studies (29, 60% and
37, 77%, respectively).

Overall, four of the six studies with “acceptable” quality
overlapped with studies reporting more comprehensive
psychometrics [61, 65, 71, 88], but only two overlapped
with those reporting higher pragmatic tool criteria scores
(61, 71].
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Evidence summary: tool validity, reliability, pragmatics

and study quality

This review identified 58 tools underpinned by empiri-
cal psychometric evidence in the assessment of health
research partnership outcomes and impacts. When con-
sidered with pragmatic tool evaluation criteria and study
quality score findings, four noteworthy groups of studies
and accompanying tools emerged (22, 46%). First, only
two studies (2, 4%) reported more comprehensive psy-
chometrics and had both high pragmatic tool criteria and
Q-SSP study quality scores [61, 71]. A second group of
studies (7, 15%) reported more comprehensive psycho-
metrics and either high pragmatic tool criteria scores [68,
69, 72, 74, 80] or high study quality scores [65, 88]. The
third group (8, 17%) had more comprehensive psycho-
metrics [60, 78, 79, 82—85, 87], and the last set of studies
(5 plus companion report, 10%) scored high on pragmatic
tool evaluation criteria [62-64, 67, 70, 73].

Discussion

This systematic review identified 58 tools for assessing
health research partnership outcomes and impacts with
tool psychometric evidence and pragmatic character-
istics. We were able to identify a group of noteworthy
tools, distinguished by their psychometric evidence, tool
pragmatic characteristics and study quality scores.

Key study-level comparative findings
Overall, the presence and reporting of empirical psycho-
metric evidence and pragmatic characteristics appeared
improved in our study compared with previous reviews,
yet several challenges related to the nascency of this
research field remain (e.g. lack of key term definitions
and measurement clarity, term switching, a lack of stud-
ies with deliberate focus on tool development, testing,
evaluation and improvement, variable and inconsistent
reporting). Future research to advance partnership meas-
urement and science should consider both psychomet-
ric improvements (with specific emphasis on increased
consistency, level of tested and reported detail, and dedi-
cated study) and pragmatic considerations (specifically
on accessible tools that are better informed by partner
experiences and expertise, designed for partnership mon-
itoring, and quantifiably readable). In examining tools
with empirical psychometric evidence, this study con-
tributes to our understanding of existing partnership tool
measurement strengths and gaps. Our review provides
practical ways to advance partnership measurement and,
ultimately, partnership science.

At the study level, our findings aligned with previ-
ous reviews in that most included studies were North
American- and English-centric, with a wide publication
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Table 7 Q-SSP assessments by item, domain and total score for included studies (n=48 studies, T companion report)

First author, year Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13
Butterfoss, 1996 1 1 1 0 0 1 0 1 1 0
Kegler, 1998 1 NC 0 1 1 0 0 0 0 1 0
Chan, 2000 1 1 1 1 1 1 NC 0 0 1 1 1 0
Shortell, 2002 1 1 1 1 0 0 NC 0 0 1 1 1 0
Weiss, 2002 1 1 1 1 1 1 0 0 0 1 1 1 0
El Ansari, 2004 1 1 1 1 0 0 0 0 0 1 1 1 0
El Ansari, 2004b 1 1 0 0 1 1 0 0 0 1 0 1 0
Metzger, 2005 1 NC 1 0 1 1 0 1 1 1 0 1 0
Kegler, 2005 1 1 0 1 1 1 0 0 1 1 0 0 0
Cramer, 2006 1 NC 0 1 0 1 0 0 0 1 1 1 0
Feinberg, 2008 1 1 1 0 1 1 0 0 1 1 0 1 0
Feinberg, 2008b 1 1 1 1 0 1 0 0 0 1 1 1 1
Orr Brawer, 2008 1 1 1 1 1 1 NC NC 1 1 1 0 0
King, 2009 1 1 1 0 1 1 0 0 0 1 1 1 0
Tolma, 2009 1 NC 0 0 0 0 0 0 0 NC 0 0 1
Wagemakers, 2010 1 1 0 0 1 1 1 0 0 1 1 1 0
King, 2010 1 1 0 1 1 1 0 0 0 1 1 1 0
Ziff, 2010 1 1 0 1 1 1 0 0 0 1 0 1 0
Jones, 2011 1 1 1 1 0 1 0 0 0 1 1 1 0
Jones, 2011b 1 1 0 1 1 1 NC 0 NC 1 1 1 0
Perkins, 2011 1 1 1 1 1 1 0 0 0 1 0 1 1
Bilodeau, 2011 and 2019° 1 1 0 1 1 0 0 0 0 NC 1 1 1
Curro, 2012 1 1 0 0 1 1 0 0 0 1 0 0 0
El Ansari, 2012 1 1 0 1 1 1 0 0 0 1 1 0 0
Brown, 2012 1 1 0 1 1 1 NC 0 0 1 0 1 0
Nargiso, 2013 1 NC 1 1 0 0 0 0 0 1 1 0 0
Perkins, 2014 1 1 1 1 1 1 1 0 0 1 1 1 0
Chang, 2014 1 1 0 0 1 1 0 0 0 1 1 0 0
Brown, 2015 1 1 1 1 1 1 0 0 1 1 1 1 0
Bornstein, 2015 1 1 0 1 1 1 0 1 1 1 0 1 0
Oetzel, 2015 1 1 0 0 1 1 1 1 1 1 0 1 0
Oetzel, 2015° 1 1 1 1 1 1 0 0 1 1 1 0 0
Stocks, 2015 1 NC 1 0 1 0 0 0 0 1 1 0 0
Brown, 2016 1 1 0 1 1 1 0 0 1 1 1 1 0
Goodman, 2017 1 1 0 1 1 NC 0 0 0 1 1 0 0
Okazaki, 2017 1 1 1 1 0 1 0 0 0 1 1 0 1
Jones, 2018 1 1 0 1 1 1 0 0 0 1 1 1 0
West, 2018 1 1 0 0 1 1 0 1 0 1 1 1 1
Oetzel, 2018 1 1 1 1 1 1 0 0 1 1 1 1 0
Duran, 2019 1 1 0 1 1 1 0 1 1 1 1 1 0
Soobiah, 2019 1 1 0 0 1 1 0 0 0 1 1 1 0
Dickson, 2020 1 1 0 1 1 1 0 0 NC 1 0 1 0
Rodriguez Espinosa, 2020 1 1 1 1 1 1 0 0 0 1 0 0 0
Lucero, 2020 1 1 1 1 1 1 0 0 1 1 1 1 0
Van Schelven, 2020 1 1 1 0 1 1 1 0 0 1 0 1 0
Hamilton, 2021 1 1 1 0 1 1 1 NC NC 1 1 1 0
Boursaw, 2021 1 1 1 1 1 1 NC 0 1 1 1 1 0
Loban, 2021 1 1 0 0 1 1 1 1 1 1 0 1 0




Mrklas et al. Health Research Policy and Systems (2023) 21:3 Page 23 of 30

Table 7 (continued)

First author, year Q14 Q15 Q16 Q17 Q18 Q19 Q20 D1 D2 D3 D4 %?
Butterfoss, 1996 1 1 1 1 0 0 T3 1 6 1 55
Kegler, 1998 0 1 1 1 0 0 1 2 1 4 1 40
Chan, 2000 NC NC 0 1 0 0 1 4 2 4 1 55
Shortell, 2002 NC 0 1 0 0 1T 4 0 4 1 45
Weiss, 2002 NC 0 1 1 NC 1 1 4 2 5 2 65
El Ansari, 2004 1 0 1 0 1 0 4 0 5 1 50
El Ansari, 2004b 1 1 1 1 0 0 1 2 2 6 1 55
Metzger, 2005 1 NC 0 1 0 0 1 2 2 6 1 55
Kegler, 2005 1 1 1 1 NC 0 1T 3 2 6 1 60
Cramer, 2006 0 0 0 1 0 1 1 2 1 4 2 45
Feinberg, 2008 1 NC 0 1 NC 1 3 2 5 1 55
Feinberg, 2008b 1 1 0 0 NC 1 1 4 1 6 2 65
Orr Brawer, 2008 1 1 1 1 1 1 1 4 2 7 3 80
King, 2009 NC 0 0 1 1 NC 1T 3 2 4 2 55
Tolma, 2009 NC 0 0 1 NC 1 1 1 0 2 2 25
Wagemakers, 2010 0 NC 1 1 0 NC T 2 3 5 1 55
King, 2010 1 1 1 1 1 0 1 3 2 7 2 70
Ziff, 2010 0 NC 0 1 0 0 1 3 2 3 1 45
Jones, 2011 NC NC 0 NC 1 0 1T 4 1 3 2 50
Jones, 2011b 0 1 0 1 1 0 1 3 2 5 2 60
Perkins, 2011 NC 1 1 1 1 1 1 4 2 6 3 75
Bilodeau, 2011 and 2019° NC NC 0 1 1 1 1 3 1 4 3 55
Curro, 2012 0 1 1 0 0 0 1 2 2 3 1 40
El Ansari, 2012 0 0 1 1 1 0 0 3 2 4 1 50
Brown, 2012 0 1 0 1 0 0 1 3 2 4 1 50
Nargiso, 2013 1 NC 0 1 NC NC 0 3 0 4 0 35
Perkins, 2014 1 0 1 1 1 0 0 4 3 6 1 70
Chang, 2014 0 NC 1 0 NC NC 1 2 2 3 1 40
Brown, 2015 0 1 1 1 0 0 1 4 2 7 1 70
Bornstein, 2015 1 0 1 1 NC 0 1 3 2 7 1 65
Oetzel, 2015 0 NC 0 1 1 0 1 2 3 5 2 60
Oetzel, 2015° 1 NC 1 1 1 NC 1 4 2 6 2 70
Stocks, 2015 1 1 0 1 1 1 1 2 1 5 3 55
Brown, 2016 1 0 1 1 0 0 1 3 2 7 1 65
Goodman, 2017 NC 0 1 1 0 NC 1 3 1 4 1 45
Okazaki, 2017 1 1 1 1 1 1 0 4 1 7 2 70
Jones, 2018 0 NC 0 1 0 0 T3 2 4 1 50
West, 2018 1 1 1 1 1 0 T2 2 9 2 75
Oetzel, 2018 1 1 1 1 1 NC 1 4 2 8 2 80
Duran, 2019 NC 1 1 1 1 0 1T 3 2 8 2 75
Soobiah, 2019 0 0 1 1 NC 0 1 2 2 5 1 50
Dickson, 2020 1 1 1 1 NC 0 1 3 2 6 1 60
Rodriguez Espinosa, 2020 NC NC 0 1 1 1 1 4 2 2 3 55
Lucero, 2020 0 0 1 1 NC 0 1 4 2 6 1 65
Van Schelven, 2020 1 NC 1 1 NC 0 1 3 3 5 1 60
Hamilton, 2021 1 NC 1 1 1 0 1 3 3 6 2 70
Boursaw, 2021 1 NC 1 1 NC 0 1 4 2 7 1 70
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Table 7 (continued)
First author, year Q14 Q15 Q16 Q17 Q18 Q19 Q20 D1 D2 D3 D4 %°?
Loban, 2021 1 1 1 1 1 NC 1 2 3 8 2 75
All studies Mean 3.04 1.77 5.27 1.52 58.02
SD 0.82 0.78 1.62 0.71 1232

Q-SSP questions: Q1 Problem or phenomenon defined, described and justified? Q2 Population defined, described and justified? Q3 Specific research questions
and/or hypotheses stated? Q4 Operational definitions of all study variables provided? Q5 Participant* inclusion criteria stated? Q6 Participant* recruitment strategy
described? Q7 Justification/rationale for the sample size provided? Q8 Attrition* rate provided? Q9 Method of treating attrition* provided? Q10 Data analysis
techniques justified—link between hypotheses, aims, research questions and analyses explained? Q11 Tool and/or all measures provided in report or supplement?
Q12 Evidence for validity of measures present? Q13 Characteristics of person(s) collecting data (e.g. training, expertise, other demographic characteristics) provided?
Q14 Information about context of data collection provided? Q15 Information about duration of data collection provided? Q16 Description of key demographic
characteristics of study sample* provided? Q17 Discussion confined to the population* from which the sample was drawn? Q18 Informed consent or assent
requested? Q19 Participants* debriefed at the end of data collection? Q20 Funding sources and conflicts of interest disclosed? [*questions adapted to reflect

individual, project and/or partnership based on study unit of analysis]

Scoring

D1 Domain 1: introduction/rationale/variables score (ratio of sum Q1-Q4/total applicable domain items)

D2 Domain 2: participants*/sampling/recruitment score (ratio of sum Q5-Q7/total applicable domain items)

D3 Domain 3: data collection/analyses/measures/results/discussion score (ratio of sum Q8-17/total applicable domain items)

D4 Domain 4: ethics score (ratio of sum Q18-Q20/total applicable domain items)
2 Total overall quality score (%) (sum D1-D4/total applicable domain items x 100)
b Companion report

dispersion pattern and mid-2010 emergence [2, 7, 8, 11].
We also experienced previously reported challenges in
the location of tools and author responsiveness [5, 7].
Our study differed from others documenting a predomi-
nance of qualitative methods and relative rarity of quan-
titative tools, designs and methods [9, 12, 70, 90-92].
By contrast, our review deliberately sought and identi-
fied tools with empirical psychometric and pragmatic
characteristics encompassing diverse health research
approaches. This review identified studies employing
cross-sectional and mixed-method/embedded survey
designs and quantitative and mixed methods; this catch-
ment is likely a function of our study inclusion criteria
but may also reflect an increasing overall trend towards
the quantification of partnership assessment [1, 7, 11-13,
92, 93].

Key tool-level comparative findings
On a tool level, we found similarities and differences
between our study and previous, related reviews, but
these studies differed in scope (e.g. literature, search
period, research domains other than health, focus of
measurement) and definitions of partnership, generating
very different samples and eligible primary literature [2].
Our findings demonstrate the need for research delib-
erately focused on tool development, testing and evalu-
ation. Like other related health research partnership
reviews [7, 8, 10, 94], we found that while tool purpose
was universally reported, investigators focused almost
exclusively on assessing and understanding the char-
acteristics of bespoke partnerships. This was a consist-
ent finding, despite the diverse scope and focus of these

reviews (i.e. patient/public evaluation tools, commu-
nity coalitions, coproduction impacts, and research col-
laboration quality and outcomes, respectively). Very few
primary studies in our review focused specifically on
tool validation or psychometric testing, although most
involved one or more such activities. Furthermore, most
studies were multifocal, that is, encompassing one or
more tool development, modification, use, evaluation or
validation activities simultaneously. These findings sup-
port previous reports regarding the paucity of focused
health research partnership tool evaluation research [10,
94]. Our findings strengthen existing recommendations
targeting the systematic assessment of psychometric and
pragmatic tool properties [8], and more deliberate fund-
ing of research on tool design, testing, improvement and
evolvement in general [49]. These aspects are considered
key to advancing partnership science measurement and
partnership science as a field [8, 9, 70, 95].

Conceptually, our study revealed a much higher pres-
ence of theoretical underpinnings at both the study and
tool levels (91%, respectively), compared with levels
reported in other partnership tool reviews of patient/
public and community coalition evaluation tools [7, 94].
However, the implications of this finding remain unclear.
Some authors have observed that theoretical/conceptual
connections to both partnership and measurement the-
ory rarely translate into operationalized tool elements [8,
17]; this is an important area of future inquiry.

The tools we reviewed measured outcomes similarly, as
compared with a recent review of patient/public partner-
ship evaluation tools (52% vs 56%) [7]; however, in our
study, we found that explicit definitions for outcome and
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impact terms were present intermittently and often inter-
changed. Terminology challenges have been reported in
other systematic studies in the health research partner-
ships domain, noting the significant variance, overlap and
omission of key term definitions from reports (i.e. terms
for outcomes/impacts, partnership approaches and tool
types) [9, 14, 15, 96]. While comparative research and
crosstalk among research partnership traditions is a rel-
atively recent phenomenon [4, 6, 96-99], clarity on key
concepts, terminology, definitions, core measures and
tools is fundamental to advancing partnership measure-
ment and scientific inquiry [8, 9, 49, 70].

Comparative findings: tool pragmatic characteristics,
validity and reliability

Pragmatic tool evaluation scores were generally higher
in our review than in Boivin and colleagues’ review of
patient partnership evaluation tools [7]. In our study,
the highest mean domain scores were Comprehen-
siveness and Scientific Rigour, whereas Scientific Rig-
our was the lowest domain score in the Boivin review
[7]). Importantly, we found that only a single tool over-
lapped between the reviews. This lack of overlap can
be accounted for by differences in review scope, targets
and inclusion criteria (i.e. the Boivin review focused
on patient and public involvement evaluation tools and
included tools for assessing engagement in both health
system decision-making and health research, with nar-
rower search terms over a shorter time span; and our
review deliberately selected studies reporting empirical
tool validity and reliability evidence).

Tool validity (86%) and reliability (95%) evidence in
our study was markedly higher and contrasted starkly
with prior work [7, 8], in which evidence for validity was
found in only 48% and 7% of studies, respectively [7, 8],
and evidence for reliability was found in 45% and 35%
of studies, respectively [7, 8]. As noted previously, there
was little to no overlap in captured tools between these
reviews (n=1 [7] and n=13 [8], respectively), which can
be similarly accounted for by differences in scope that
generated different primary and secondary literature sets.
The MacGregor overview of reviews [8] focused solely on
reviews of tools to assess the impacts of research copro-
duction, differing by time span, key partnership termi-
nology and key domains. As a result, only four of the
eight identified reviews were considered in-scope; thus,
the number of overlapping tools was limited (n=13).

Future research

Boateng et al. [49] describe the requisite steps, activities
and key precursors and concurrent factors required for
robust tool development, testing and evaluation in the
future. Specific attention to such steps and components
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could enable more deliberate tool evolvement in the
health research partnership assessment domain. Spe-
cifically, the authors call for graduate-level training
in the development and evaluation of tools, to create
expertise in graduate students and research teams. Fur-
thermore, the authors caution that this research can be
“onerous, jargon-filled, unfamiliar, and resource inten-
sive” (p. 1) [49]. Specific accommodations to offset
resource and time intensity and higher participant bur-
den due to larger sample sizes may be required. Health
research partnerships assessments must meet the needs
of both researchers and end-users by balancing rigour
and resource intensity in a way that remains fit for pur-
pose. Both deliberate funding and the use of hybrid study
designs will be helpful for providing required focus and
generating robust evidence that will address persistent
psychometric and pragmatic gaps with future research.

Study limitations

We noted several key limitations with this review. We
observed several challenges with respect to the evidence
for and the testing of tool psychometric properties. Like
Sandoval et al. [5], we experienced challenges related to
the reporting of psychometrics on multiple levels (e.g.
scale, index, subscale, item and tool), as well as mis-
matched use of psychometric evidence (e.g. justification
or application of previous scale, subscale or item-spe-
cific psychometrics to other levels of testing). To miti-
gate this risk, we approached psychometric evidence in
eligible studies with these issues in mind, and relied on
strict methodological processes (independent, duplicate
abstraction and review and resolution of all discrepancies
through consensus discussions) to ensure accurate inter-
pretation and representation of abstracted data.

As mentioned previously, the variable use of terminol-
ogy may have compromised our ability to clearly describe
and assess health research partnership tools. Further
efforts to consolidate terms and definitions across health
research partnership traditions will help resolve these
issues in future work.

This study was limited in several ways by the accessi-
bility and reporting concerns documented in previous
reviews [3, 5, 7, 14, 15]. Most included studies were mul-
timodal and did not often explicitly refer to tool develop-
ment, testing or evaluation in their purpose statements.
To mitigate the risk of missing potentially relevant stud-
ies in our review, we deliberately kept our inclusion cri-
teria broad at the title and abstract (L1) screening phase.
However, this strategy also produced a large set of L2
full-text assessments, negatively impacting study feasi-
bility. Consensus and consolidation of evidence in this
research domain, as well as more focused, explicit report-
ing of health research partnership assessment, tools
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and psychometric and pragmatic characteristics, will
facilitate more efficient literature location, retrieval and
assessment in the future.

Finally, we noted a potential gap in the scope of a
question modified as part of the pragmatic tool evalua-
tion criteria: Was the tool informed by literature gener-
ated from a systematic literature search? In retrospect,
we surmise that this question was too narrow to capture
evidence derived from historical hypothesis testing gen-
erated by theoretically driven research (i.e. dimensional-
ity tests) [49]. In addition to synthesis-level evidence for
relevant components, tools or tool components that are
informed by iterative tests of components derived from
conceptual framework testing could play an equal or
more important role in identifying and refining key tool
constructs. Theoretically grounded components may
also progressively improve the psychometric quality of
health research partnership outcome and impact assess-
ment tools. We recommend amending this question for
use in future tool evaluation studies to better capture the
full scope of relevant evidence underlying assessment
tools.

Conclusions

This large-volume systematic review successfully identi-
fied empirically evidenced tools for the assessment of
health research partnership outcomes and impacts. Our
findings signal some promising improvements in the
presence of conceptual, methodological and psycho-
metric characteristics in measurement tools, and the
availability of pragmatic tool characteristics. Persistent
challenges linked to the nascency of the research part-
nership field and its measurement remain. Practically,
the comprehensive tool characteristics presented here
can help researchers and partners choose assessment
tools that best fit their purposes and needs. Finally, our
findings further strengthen calls for more deliberate and
comprehensive tool development, testing, evaluation and
reporting of psychometric and pragmatic characteristics
to advance research partnership assessment and research
partnership science domains.

Advancing knowledge of health research partner-
ship outcomes and impacts assessment and partner-
ship science are mandated aims of the IKTRN [100].
The IKTRN is a research network based at the Centre
for Practice-Changing Research at the Ottawa Hospi-
tal and supported by the Canadian Institutes of Health
Research. The IKTRN comprises researchers from
more than 30 universities and research centres and
research users from over 20 organizations, with a broad
research agenda focused on best practices and their
routine application to ensure effective, efficient and
appropriate healthcare [101, 102].
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