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Abstract

Background Healthcare providers'use of research in practice is suboptimal. In Learning Health Systems, using the best
available research evidence to guide practice is fundamental to continuous improvement. Whilst there is a growing body

of evidence that context modifies the effects of implementation strategies to promote research use, knowledge on how best
to measure context is lacking. As part of a larger research programme, which involved development of the Implementation
in Context (ICON) framework comprising six domains and 22 attributes (Fig. 1), we conducted a scoping review to identify
psychometrically sound and pragmatic instruments for measuring macro- or meso-level ICON attributes.

Methods The review was conducted in two phases: (1) identification of instruments that align with the 20 meso-
and macro-level attributes in ICON and (2) assessment of their psychometric and pragmatic properties. Instru-
ments and psychometric papers were identified through five electronic databases. The COnsensus-based Standards
for selecting health Measurement INstruments (COSMIN) criteria guided the psychometric evaluation. A modified
GRADE approach was used to summarize the quality of the evidence for each instrument. In this paper, we report
the properties of the included instruments measuring one of the macro- or meso-level attributes.

Results We identified 38 instruments (and assessed 169 psychometric papers) that captured nine of 15 meso-level
ICON attributes; instruments measuring macro-level ICON attributes were not located. Most of the 38 instruments
were rated as inadequate or doubtful (n=31) on content validity. Using the COSMIN recommendation ratings, 13
instruments are recommended for measuring five meso-level ICON attributes: organizational climate, organizational
change processes, receptivity to change, evaluation activity, and leadership. The remaining 25 instruments have

the potential for use. All 38 instruments were rated to be at least adequate on pragmatic criteria.

Conclusions \We identified 13 instruments that measure meso-level ICON attributes that influence research implementation
and meet psychometric quality criteria. Future work will include: (1) additional psychometric assessments of the 25 instru-
ments not yet recommended for use, (2) psychometric and pragmatic assessments of instruments that assess multiple attrib-
utes in ICON, and (3) the development of instruments to measure ICON attributes for which instruments were not identified.
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Introduction

Healthcare providers’ use of research in clinical practice
is suboptimal, despite increased awareness of evidence
and known gaps [1-9]. In a recent knowledge synthesis
of inappropriate healthcare across Canada, on average,
30% of clinical practices reported in 174 studies were not
aligned with the best available evidence [9]. Suboptimal
levels of research-informed care have also been reported
globally: the United States (45%) [5]; United Kingdom,
Australia, and New Zealand (51%) [8]; and Australia
(43%) [7]. In response, there is widespread interest in
the science and practice of research implementation to
advance Learning Health Systems, which aim to inte-
grate clinical practice with research, enabling continuous
learning and improvement in healthcare [10]. Research-
ers have identified several major methodological issues
facing the implementation field [11-16], including meas-
uring and reporting the influence of context in the design,
assessment, and outcomes of implementation strategies.
Contextual factors can impact the effectiveness of imple-
mentation strategies by exacerbating the problem the
strategy is designed to overcome, influencing the suscep-
tibility of the problem to the strategy, and determining
how the strategy can work [17]. Context differs between
settings and changes over time, making its assessment
critical to the design and delivery of optimally effective
implementation strategies, facilitating evaluation of the
transferability of implementation strategies between set-
tings, and optimizing the sustainability of implementa-
tion strategies [17]. Whilst there is growing recognition
that context can modify the effects of implementation
strategies, we lack knowledge on how best to measure
context [18, 19]. Evaluating context within Learning
Health Systems is crucial to identifying key questions and
facilitating actions for continuous improvement. Authors
of a recent realist synthesis found that effective evalua-
tions depend on fostering supportive organizational con-
ditions, rapid feedback loops, and a culture of innovation
[20]. Understanding these contextual factors informs
research implementation and drives the sustainability of
health innovation. To provide conceptual clarity regard-
ing the attributes of context, we conducted a large body
of research, which led to the development of the Imple-
mentation in CONtext (ICON) framework, described in
the next section. To understand how contextual attrib-
utes operate in a specific setting within a Learning Health
System, implementers and researchers require valid,
reliable, and feasible measures. Use of such measures,
importantly, can provide an understanding of contextual
attributes prior to implementation, inform strategies to
address attributes identified as potential influences on
implementation success, and provide an understanding
of contextual attributes following implementation.
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The implementation in CONtext (ICON) framework

Figure 1 depicts the ICON framework, which guided the
project reported in this paper. Development of ICON was
prompted by a lack of conceptual clarity about context in
implementation. Thus, our earlier work focused on the
first steps to gain clarity about implementation context
through a series of four studies. Study 1 was a concept
analysis of context in implementation (N=70 articles)
[21, 22]. Study 2 was an analysis of 145 interviews with
a diverse sample of healthcare providers, exploring ele-
ments of context relevant to their use of research findings
in clinical practice [23]. Study 3 comprised interviews
with 39 health system leadership stakeholders in four
high-income countries to elicit their perceptions of
important elements of context in implementation efforts
[24]. Study 4 involved the triangulation of results from
studies 1-3 to produce the ICON framework, compris-
ing 3 levels, 6 domains, 22 core attributes, and 108 fea-
tures of context relevant to implementation [25] (Fig. 1).
Definitions of the 22 core attributes of ICON are located
in the manuscript detailing its development [25]. More
recently, we conducted a study that indicates all ICON
attributes also apply in low- and middle-income coun-
tries [26]. The ICON framework provides conceptual
clarity on context in implementation, which we define as:
the characteristics of the provider group and the health-
care recipient group, the internal organizational charac-
teristics (climate and structures, social behavior, response
to change, and processes), and the external influences of
the broader healthcare system. These contextual domains
have the potential to directly or indirectly influence or
modify the use of research evidence by healthcare pro-
viders, policy-makers, and recipients of care. ICON is the
only implementation meta-framework solely dedicated
to the role of context in implementation. While con-
text is included in several other implementation frame-
works—for example, the Promoting Action on Research
Implementation in Health Services (PARIHS) Framework
[27, 28], Knowledge-to-Action Framework (KTA) [29],
and the Consolidated Framework for Implementation
Research (CFIR) [30, 31]—it is not sufficiently detailed
in these frameworks. For instance, many of the features
of context attributes reported in ICON are not identified
in other implementation frameworks; examples include
technology (attribute Resource Access), mentorship
(attribute Leadership), continuity of care (attribute Work
Structure), funding model (attribute Financial), social
interactions (attribute Collaboration), accountabil-
ity (attribute Professional Role), and system complexity
(attribute System Features) [32].
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Fig. 1 The Implementation in Context (ICON) Framework. Outer circle represents levels of context. Middle circle represents the six context domains
within ICON. Inner circle represents the 22 core attributes of context within each domain in ICON

Previous measurement reviews on context

A small number of syntheses [33—41] conducted by other
research teams have identified context instruments,
but they are based on either incomplete conceptualiza-
tions of context and/or were limited to a single setting.
For example, Chaudoir and colleagues [33] assessed
measures for six ICON attributes (organizational cul-
ture, physical and technological resources, economic
arrangements, governance, leadership, organizational cli-
mate), limited to quality improvement studies. Brennan

et al. [34] assessed measures for seven ICON attributes
(service provider population, organizational climate,
organizational culture, leadership, physical and techno-
logical resources, communication processes, receptiv-
ity to change), in primary care only. Rogers et al. [35]
reported a synthesis of 64 studies on context measure-
ment; most instruments measured a single ICON attrib-
ute or were developed for specific innovations and are,
therefore, not suitable for generic context assessments in
implementation across innovations or healthcare sectors.
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More recently, the Society for Implementation Research
Collaboration (SIRC) assessed measures that map onto
the CFIR framework, which categorizes and describes
contextual determinants across five domains that may
influence implementation [30, 31]. Their work is pub-
lished in five reviews, each targeting selected constructs
in four of the five context-related CFIR domains: (1)
outer setting (e.g., cosmopolitanism, peer pressure) [37],
(2) inner setting (e.g., leadership engagement, organiza-
tional culture) [38—40], (3) characteristics of individuals
(e.g., knowledge and beliefs about the innovation, self-
efficacy) [41], and (4) implementation processes (e.g.,
planning, engaging) [39]. Although these reviews signifi-
cantly expanded the knowledge base on how to measure
context, several gaps remained. First, while CFIR includes
18 constructs related to context, all but one (culture) are
features (examples) of the 22 ICON context attributes.
Altogether, the 18 constructs in CFIR represent only
28% (38 of 136) of the context features/constructs that
comprise the 22 context attributes in ICON. Therefore,
many additional instruments not identified in the SIRC
reviews will exist. Second, the SIRC reviews are limited
to a single healthcare setting (mental health). Third, the
mapping of instruments to context constructs was based
on each instrument’s title/label. This can result in inac-
curate mapping. For example, the Patient Safety Cli-
mate instrument [42] was mapped to climate; however,
the instrument items measure cultural norms; thus, this
instrument measures culture, not climate. A more appro-
priate approach is to map instruments based on a review
of their included items. Finally, in the SIRC project, the
reviewers assessed psychometric properties using the
Psychometric and Pragmatic Evaluation (PAPERS) tool
[43]. While this tool assesses nine psychometric criteria,
it omits the most important validity criterion of content
validity: the degree to which instrument items reflect
the construct(s) to be measured [44]. Content valid-
ity is fundamental to assessing the validity of an instru-
ment because lack of it can decrease internal consistency,
structural validity, and interpretability of scores obtained
from the instrument [45].

In this paper, we report a scoping review of instru-
ments measuring meso- and macro-level attributes of
context important to implementation by healthcare
professionals, as captured in the ICON framework. We
undertook a scoping review to map the breadth and
depth of relevant instruments and to highlight gaps in the
available instruments [46]. Our purpose was to identify
psychometrically sound and pragmatic instruments for
measuring macro- or meso-level ICON attributes. The
review objectives were to: (1) systematically search and
critically review published and unpublished literature for
quantitative instruments of meso-level (organizational)
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and macro-level (external to the organization, including
between organizations) context attributes used in health-
care implementation efforts and (2) assess the develop-
ment, psychometric (reliability, validity), and pragmatic
(acceptability, easiness) properties of the identified
instruments across healthcare sectors. In this paper, we
report the properties of the included instruments meas-
uring one of the macro- or meso-level ICON attributes.

Methods

Design

In the reporting of this scoping review, we adhered to the
PRISMA Extension for Scoping Reviews (PRISMA-ScR)
[46] and the PRISMA-COSMIN for Outcome Measure-
ment Instruments guideline—a consensus-based report-
ing standard for reviews of health measurement tools
[47] (Additional file 1). The protocol is available in the
Open Science Framework [48]. We conducted the review
in two stages: (1) identification of instruments that align
with ICON attributes and mapping them to the 20 meso-
and macro-level attributes in ICON; (2) assessment of
the psychometric and pragmatic properties of the identi-
fied instruments.

Stage 1: identification of instruments and mapping

to the ICON'’s context attributes

An experienced information specialist (TR) developed
and applied a search strategy to five electronic databases
(OVID MEDLINE, OVID Psyclnfo, Ebsco CINAHL,
Ovid Health and Psychosocial Instruments, and Wiley
Cochrane Library) on October 6, 2020, which was PRESS
reviewed [49]. A filter for reviews [50, 51] was applied
because of the large number of citations captured by the
search strategy (N=17,876). Grey literature was not spe-
cifically searched; however, dissertations retrieved dur-
ing the searches were reviewed. The search strategy and
peer-review assessment are in Additional file 2.

We used EndNote [52] to deduplicate records before
uploading into DistillerSR [53] for screening and data
extraction. We included studies that used an instrument
to measure one or more ICON attribute(s). We excluded
qualitative studies, study protocols, conference abstracts,
editorials, opinion papers, case studies, and studies not
published in English (Table 1). Two team members (DS,
LA, MDV, or WJS) independently screened the title and
abstract of each record. Test screening of 10% of the
full-text articles (n=100 articles) was conducted by two
reviewers (DS, JZ, LA, MDYV, or W]JS) until a concord-
ance rate of greater than 80% was achieved. The remain-
ing records were equally divided among the reviewers for
full-text screening.

Data extraction and full-text screening occurred
simultaneously. Data extraction was performed by one



Squires et al. Health Research Policy and Systems (2026) 24:92

Table 1 Eligibility criteria

Page 5 of 47

Stage 1 search

Stage 2 search

Inclusion criteria
- Articles reporting studies that included an instrument measuring
one or more ICON attribute(s)

Inclusion criteria
- Articles reporting on the validity and reliability of the included instruments used
in any healthcare setting and sector

- Articles that described the development of instruments, regardless of the context
(ie, even if they did not originate in healthcare)

Exclusion criteria

« Qualitative and case study designs

- Study protocols, conference abstracts, editorials, opinion papers
- Articles not published in English

Exclusion criteria

- Synthesis and case study designs

- Articles reporting studies that did not evaluate the instrument’s psychometric
properties

- Study protocols, conference abstracts, editorials, opinion papers

- Articles not published in English

- Articles not available in full text

- Articles reporting instruments for which permission and payment was required

reviewer (DS, JZ, LA, MDYV, or WJS) and verified by a
second reviewer (DS or LA). We evaluated all quanti-
tative primary studies in each included review for an
instrument that potentially measured any ICON context
attribute. We used a standardized and pre-tested data
extraction form to extract the instrument name, the cited
development article for the instrument, and the source of
the instrument. For development articles in which instru-
ment items were not reported, Google searches were
performed to locate reports of the items. We excluded
instruments that were not publicly available.

Two or more team members (AMH, IDG, JES, JZ, LA,
LKC, MDYV, and WJS) mapped each individual item of an
included instrument to an ICON framework: (1) domain,
(2) attribute, and (3) feature (if possible). Conflicts were
resolved through consensus or consultation with senior
team members (AMH, IDG, and JES). Instruments were
divided as follows: (1) instruments composed of items
measuring a single ICON attribute (e.g., leadership); (2)
instruments composed of subscales measuring different
ICON attributes; (3) instruments composed of individual
items measuring different ICON attributes. Because of
the very large number of instruments identified, in this
review, we report only on the first category—instruments
composed of items measuring a single ICON attribute.

Stage 2: search and assessment of psychometric

and pragmatic properties

Search for psychometric articles of the identified instruments
From inception until August 2022, instruments were
searched in PubMed using the Outcomes Measurement
Properties (OMP) search filter [54]. OMP has been vali-
dated as a precise and sensitive method for searching for
psychometric articles on Patient Reported Outcomes
Measures (PROMs) [54] and non-PROM instruments in
PubMed [55]. If the OMP search filter did not yield rel-
evant articles and/or the instrument did not have a name,

we performed a citation search in Scopus and Web of Sci-
ence using the instrument’s development article retrieved
during Stage 1 and simultaneously conducted a forward
search.

Eligibility criteria, article selection, data extraction

We included (1) articles that reported on the validity
and reliability of the included instruments used in any
healthcare setting and sector and (2) articles describing
the development of instruments, regardless of the con-
text (i.e., even if they did not originate in healthcare). We
excluded synthesis studies, study protocols, conference
abstracts, editorials, opinion papers, case studies, articles
not published in English, articles not available in full text,
or studies that did not evaluate the instrument’s psycho-
metric properties (Table 1). Additionally, articles report-
ing instruments for which permission and payment were
required were excluded.

We used Endnote [52] to deduplicate records before
uploading them to DistillerSR [53] for screening and data
extraction. Two team members (LKC, MG, V]W, or WJS)
independently completed title and abstract screening,
followed by full-text screening of each record. We devel-
oped a standardized data extraction form according to
the COSMIN (COnsensus-based Standards for the selec-
tion of health Measurement INstruments) checklist [56,
57], which is considered best practice in the conduct of
systematic reviews. Our data extraction form included:
(1) instrument description, (2) study characteristics, (3)
study setting, (4) sample demographics, and (5) psycho-
metric property evidence and rating (sufficient, insuf-
ficient, indeterminate, and inconsistent) for: (a) content
validity, (b) structural validity, (c) internal consistency,
(d) cross-cultural validity and measurement invariance,
(e) reliability, (f) measurement error, (g) hypothesis test-
ing (discriminant, convergent, discriminative, and known
groups validity), and (h) responsiveness. Data extraction



Squires et al. Health Research Policy and Systems (2026) 24:92

was performed independently by two team members
(LKC, MG, VJW, or W]JS) and in duplicate for 10% of
included articles to ensure comprehensiveness of the
data extraction form. After the first 10%, one reviewer
extracted data from the remaining articles (LKC, MG,
VIW, or WJS), which were cross-checked by a second
reviewer (WJS or MG). Conflicts in screening and data
extraction were resolved through consensus or consulta-
tion with a senior researcher (AMH, IDG, JES).

Assessment of measurement (psychometric) properties

In accordance with the COSMIN guidelines, a descrip-
tive synthesis of the extracted measurement properties
was performed, comprising psychometric properties and
quality of evidence [56, 57]. For each instrument, we used
the COSMIN criteria to evaluate development and con-
tent validity, starting with the development article and
then all subsequently published articles that evaluated
all criteria or any single content validity criterion (rele-
vance, comprehensiveness, and comprehensibility) [56].
We ascribed a rating of sufficient (+), insufficient (-),
inconsistent (+), or indeterminate (?) for each content
validity criterion, guided by the COSMIN manual [56,
57]. We followed this process for all other psychomet-
ric properties included in COSMIN and reported when
an article utilized a variant or modified version of an
instrument. This evaluation was conducted by one team
member (LKC, MG, VJW, or WJS) and verified by a sec-
ond reviewer (LKC, MG, VIW, or WJS). Conflicts were
resolved through consensus or consultation with a senior
researcher (AMH, IDG, JES).

Synthesis of the psychometric findings was organized
by healthcare sectors in accordance with COSMIN rec-
ommendations, with a threshold of 85% [56] for valid-
ity evaluations and 75% for the remaining psychometric
properties [57]. We then pooled psychometric proper-
ties based on healthcare sectors, regardless of the instru-
ments’ versions (i.e., some instruments had different
versions).

To assess the quality of the psychometric evidence
reported, we first completed the risk of bias questions
outlined in the COSMIN manual for each psychomet-
ric property (from inadequate to very good) [56, 57]. We
then followed the GRADE approach, modified for COS-
MIN [57], to summarize the quality of evidence for the
psychometric properties of each instrument in a par-
ticular healthcare sector (graded from very low to high).
Based on the modified GRADE approach [57], the qual-
ity of evidence was initially assumed to be high, and then
lowered based on evidence of risk of bias, inconsistency,
imprecision, and indirectness.

The final component of our psychometric synthe-
sis was to categorize the recommendation level of each

Page 6 of 47

instrument as A, B, or C as prescribed by COSMIN.
Instruments in Category A have evidence of sufficient
content validity and internal consistency and are recom-
mended for use. Category B instruments require further
psychometric testing but may be recommended for use.
Category C instruments have strong evidence of insuffi-
cient measurement properties and should not be recom-
mended for use [57].

Assessment of pragmatic properties

The pragmatic properties of the included instruments
were evaluated and synthesized according to crite-
ria outlined by Stanick and colleagues [43] on a — 1 to
4 rating scale (with — 1 being poor and 4 being excel-
lent). The criteria used addressed acceptability (includ-
ing the cost to use the instruments and use of accessible
language) and easiness (including assessor burden and
the length of the instrument). One team member (LKC,
VW, or WJS) evaluated the objective pragmatic criteria
for the included instruments, and a second team mem-
ber (LKC, VJW, or WJS) verified them. Conflicts were
resolved through discussion or consultation with a senior
researcher (AMH, IDG, JES).

Results

Stage 1: identification of instruments and mapping

to the ICON'’s context attributes

Our Stage 1 search using the review search filter resulted
in 1132 records, of which 499 were selected for full-text
screening (Fig. 2). We included 194 reviews in our final
Stage 1 sample, from which we identified 748 poten-
tial instruments. Two hundred fifty-one of these instru-
ments could be used without permission and at no cost;
of these, 180 were mapped to an ICON attribute. In total,
38 instruments were homogeneous with respect to ICON
attributes, meaning they were composed of items that
mapped to a single ICON attribute. All 38 instruments
mapped to a meso-level ICON attribute; no instruments
mapped to macro-level ICON attributes. Figure 2 shows
a PRISMA diagram summarizing instrument identifica-
tion and ICON mapping.

The 38 homogeneous instruments included in this
review captured 9 of the 15 meso-level ICON attrib-
utes, including: (1) organizational climate (n=3, 7.9%);
(2) physical and technological resources (n=3, 7.9%); (3)
internal relationships (n=6, 15.8%); (4) organizational
culture (n=3, 7.9%); (5) organizational change processes
(n=1, 2.6%); (6) receptivity to change (n=2, 5.1%); (7)
evaluation activity (n=11, 28.9%); (8) leadership (n=7,
18.4%); (9) organization of work (n=2, 5.3%). Figure 3
illustrates the distribution of instruments amongst the
macro- and meso-level ICON framework attributes.
In Table 2, we present the 38 instruments according to
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Not English: 14
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Full text not available: 6

Older version of included paper: 3

Withdrawn: 1

Instrument Identification

v

251 Instruments Found

Measure of patient/client/consumer and/or health care provider population: 384
Not a tool: 11

Could not be found online: 76

497 Excluded Instruments before Mapping

Condition Specific: 20

Not English: 6

\

180 Mapped to ICON Framework

Instrument Mapping

-Not in healthcare: 14
-Measure of patient/client/consumer and/or health care provider population: 11
-Duplicate of included tool: 16

-Condition Specific: 5 -Not applicable to ICON: 6

71 Instruments Excluded at Mapping

-Not found in the public domain: 18

v

v

38 Instruments comprised of items that
map to only one ICON attribute

Tools for which only a subscale mapped to an ICON attribute: 77

Tools for which single items mapped to an ICON attribute: 61

138 Instruments Excluded for Analysis using COSMIN Guidelines

Fig. 2 PRISMA diagram identifying tools relevant to ICON

the four ICON framework meso-level domains and
the nine attributes targeted in the instruments, includ-
ing descriptions of instrument origins, the original and
translated languages of the instruments, and the num-
ber of subscales and items for each instrument, based on
their development articles. The table is organized first
by ICON domain and then by each domain’s respective
attributes.

Stage 2: search and assessment of psychometric

and pragmatic properties

Search results

Our Stage 2 searches yielded 17,450 records reporting
psychometric properties across the 38 included instru-
ments. We screened 16,377 records after removing
duplicates and assessed 623 full-text articles for inclu-
sion (Fig. 4). Included were 169 articles, with more than
half (=102, 60.4%) published between 2012 and 2022
(Additional file 3 lists excluded articles and the reasons).
Most articles were published in Europe (n=68, 40.2%),
followed by North America (n=65, 38.5%), primarily in
the United States of America (n=51, 30.2%), then Asia

(n=28, 16.6%), South America (n=8, 4.7%), Oceania
(n=7,4.1%), and Africa (n=1, 0.6%).

Assessment of instrument development

In Table 3, we present the findings on the quality of
development of the 38 instruments using each instru-
ment’s development study. We located the develop-
ment study for most (n=235, 92%) instruments, except
for the following: (1) Questionnaire on Computer Sys-
tems and Decision-Making [58], (2) American Board
of Internal Medicine’s (ABIM) Questionnaire [59, 60],
and (3) Leadership Behavior Description Questionnaire
[61]. Although, we didn’t locate the development stud-
ies for these three instruments, we provided references
in Table 3 that describe them. In total we included 37
development articles in our assessment of 35 instru-
ments, as the Team Climate Inventory (TCI) [62, 63]
and the Interpersonal Processes of Care: IPC-29 [64,
65] had two articles each describing their develop-
ment. Based on the COSMIN guidelines [56], for con-
tent validity, most instruments were rated as either
inadequate (n=16, 42.1%) [66-81] or doubtful (n=15,
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Number of Instruments Included in Data Analysis

Meso Attributes

Economic Arrangements

Elements of Organizations
Organizational Climate

Physical and Technological Resources

Internal Relationships
Organizational Culture
Organizational Change Processes
Receptivity to Change
Communication Processes

Evaluation Activity
Governance

Leadership
Management
Organization of Work
System Processes

ICON Attributes

Macro Attributes

Community Influences

Intercommunity/ Interorganizational/ Intersectoral Relationships
Political Influences

Regulatory Influences

Regional/ National/ Global Influences on Health

o

Fig. 3 Number of instruments included according to ICON attributes

39.5%) [42, 62—65, 73, 82—93]. Of the instruments with
a development study, two (5.3%) were rated to have
very good evidence of content validity— (1) Community
Impacts of Research Oriented Partnerships (CIROP)
[94] and (2) CollaboRATE Measure [95]—while two
(5.3%) were rated to have adequate evidence of content
validity—(1) Team Decision-Making Questionnaire
[96] and (2) Care Transitions Measure (CTM)[97].

Articles reporting the development study for 35 of
the included instruments clearly described the intended
construct, the target population for which the instru-
ment was developed, and the context for its use. For
most instruments, the gaps in content validity were due
to a lack of detailed reporting of the methods used and/
or results for the items’ relevance (n=230, 78.9%), com-
prehensibility (n=29, 76.3%), and comprehensiveness
(n=29, 76.3%). Furthermore, only half of the develop-
ment studies (n=19, 50%) included a cognitive inter-
view or pilot study with the target sample relevant to the
instruments’ origin. In 16 (42.1%) of the instruments,
the sample was not described in sufficient detail and/or
included only topic experts and not the target population
for which the instrument was developed. See Table 3 for
further details of our content validity assessment of each
instrument.

2 3 4 5 6 7 8 9 10 11 12

Number of Instruments

Measurement (psychometric) properties of the 38
instruments

In Table 4, we summarize the psychometric properties
of each instrument, organized first by ICON attribute
and second by the healthcare sectors in which they were
evaluated. In the table, we include the number of articles
reporting a psychometric property, the overall rating of
each psychometric property, and the quality of evidence
pertaining to the psychometric rating. Next, we provide
a descriptive summary of the data, organized accord-
ing to the targeted ICON attribute. In total, we summa-
rized 169 articles for the 35 instruments for which we
were able to locate psychometric studies. The number of
psychometric articles varied for each of the instruments
(ranging from one article to 35 articles) and across the
sectors in which instruments were tested; these are noted
in Table 4.

Organizational Climate. Three instruments [62, 63, 66,
82] assess Organizational Climate (Table 4). Organiza-
tional climate is defined as “..shared recurring patterns
of behaviour, attitudes and feelings which character-
ize life in that organization” [25]. We mapped the three
instruments into the organizational climate attribute
because they measured aspects of team climate, which
is a feature of organizational climate within the ICON
framework [25] (see Table 2 for the feature related to each
instrument). The following instruments are appropriate



Page 9 of 47

(2026) 24:92

Squires et al. Health Research Policy and Systems

[€9 '¢9] (9a16e
Ajbuons=g o1 9316
-es|p A|puois=1)
9|eds asuodsai
1u0d-G :UOolIeA
-ouur Joj oddng
(921be
Ajbuons=g o1
EEJ[s1=N]e]
Ajpuons=1) sjeds
asuodsal wuiod-g
:UOI1PIUSLIO YSe|
(3U21X3 103D A1

[001 €9 '79] wop

-Buny pauun ‘50z ‘g6]
SpuepsyIaN Y1 ‘[66]
puejul4 TL01] epeued
'[€01] |izeig :ATTUNGY
[€01 ‘LOL] 182 Alewld
‘[507] 2162 Aj12p|d paseq
-9WOoH 001 ‘66]10103s

B=G 0} JUIX3 31| Aouanbaiy [29]  |e0s pue uswuidaA0b
Klane=|) 3|eds uopoeIRIU| UOH 1uaWabeuepy Japeolq [86 ‘€9 '79]
asuodsal juiod-g -BIUDLIO %SB] (¥) ‘[86] swea1 |eydsoH :BUmas
:K13Jes anieddied uoneaouulJoy  ([101] Yyouaiq [66] uawanroidwl  [€0L '101] 24D Alewiid
(A19191d uoddns (€)  ysiui4 [eo1]esenb  Aujenb ‘[soz {[S50¢] 818D Anunwi
-Wod=/01|ele [sodl JSETL -N10d ‘[SO0C ‘€01 'LOL=66 -WOD IO SWOH [001-86 [€9°29]
10U =) 9[eds LI vl iwlojuoys  Aiojedpiied (7) 861 yning) [00L  ‘€9] siepiroid '€9 ‘z9] 218D Ayjend (8661 '9661) [soz "ol (1ID1) Aoyusnul
ulod-/ uoIsIA -+ [€9] 8¢ euIblO UOISIA (1) '€9 791 ysi|bu3 ERIUE -9dS 10 21NdYy 101535 SlewWl|D Wes| [e13 Uosispuy ‘L0186 '€9 ‘791 8 Slewl|D wes|
[99]  [99] AuewiaD :AIUNOS
uonendod [99]
[99] (sa1jdde J3WNSUOD JO  SDIUID UOfRY|Iqeyail [ed
Aj|nj 01 ||e 18 Juaied pue  -jpaw usnedu| BUMSS
Ajdde 1ou saop) [99] 9|eds siapiroid [99]uon [99] 935 uon
(€3S LI Julod-t [99]19  [euoisUBSWIPIUN [99] ys1|6u3 ERIAEN -ell|iqeyay 101395 SlewlD Wes  ¢10g 19uIoy [99] | -edidied [eusRy|
sinoineyaq
Bunonuon (v) (28] spue
sinoineyaq -I2YIaN 2y L AIIUnoy
9AeId00) (€) [zg] suon [zg] suon
[z8] (93.be SSaUIYIIOMISNIY -NJISUI2JBD  -N3IISU] 918D [BIDOS pue sweal ul
A|219]dwod 01 9316 panIR2Iad (7) |BI20S pue |endsoH :BUmaS 1SN} JO aInseawl
-esip Aja19|dwoDd) s o) slendsoy jo [¢8] 316D Ayjend (e8] [z8]s(110¢) uos
9]eds 17 I0d-/ [e8l e Ausuadoid (1) [z8] ysI|bu3 saakojdwiy -2dg Jo 21ndy 101935 S1eWI|D wea| 1107 'P1SOD [c8] | -lSpuy pue e1sOD)
91ew|D uoneziuebi
$2IN1DNJ1S pue 31ewWi|D [RUOIEZIURBIQ :UleWOo(
(sabenbue|
paie|suely) (s) apne
abenbue| juswinasul A1nuno> jJuswdojansp
suondo asuodsay Swia)l Jo "'ON sajeasqns leuibuQ  joaasn pug ‘bunies ‘103395 24n1e3) NOD|  JO dUSI3RY s3Jd11ie JO "ON juawinasu|

s)uaWINAsUl Jo uondudsag g djqeL



Page 10 of 47

(2026) 24:92

Squires et al. Health Research Policy and Systems

[£0C '69]

(L0t
'69] (suen
-IsAyd pue

[69] edLRWY JO
s91e1S paun [£07]
pueISZIMS ATTUNOY
[z0C

'69] s|eNdsoH :BUnISS

(s9dndely

(493U 01 skemie) sueisAyd (7) ([£OT] uew  sasINN) SISPIA [£0T '69] 212 fajed 9ARIOGR||0D [69] 3eds ad11oeld
9|edS 11T UI0d-9 [£07'69] 61 SaSINN (1) -199) [69] ysibuz  -0id 331AI95 -9dg 10 21Dy 01995 Jo) sdiysiaunied G861 ‘SSIOM [£07'69] T SAI1RIOCR||0D
sdiysuolre|ay |eulaiu|
InolAeyag [eID0S [euoneziueblIQ ulewod
[¥OL ‘£9] e2LBWY JO
$31e1S PANUN ATUNOY
[0 1] Wa1sAs 218D Yijeay
pajelHaiul abie| e ujyim (ONSMHJ)
[£9] ssauinjasn (€) 0L ‘29]  sbumasuanedino pue 2.1eUUONSIND
(paysiies A1an 01 pul uonendod 1uairedul pue [£9] pay AJjigesn aus
paysiesun A1an) -peal Jo ase7 (7) Jawnsuod Jo -1Juap! 10N PUMSS [/9] g9/ YyesH
9[€dS U1 UI0d-/£ YOl 9]0l uonseysnes (1) [0l £9] ysi|bu3 jusiied [POL "£9] 49410 JOIDSS  $92INOSaY SUIUO 900 ‘wyeN Yol 291 ¢C panleIed
WIa1sAs uon
-eulloju] aJed
1uaned e jo
[89] [89] edURWY JO uondadiad
(pa110das 10U sem S$91B1G PaYUN AIUNOY ,$35INU Jo
9|eds JO uon [89] (s9SINN) [89] s|exdsoH BumRS saljddng ainseaw
-diosap) sjeas [89] o|eds siapiroid [89] a1ed Ayepd g 1uswdinbl pue [89] [89] S,(¥661)
117 UI04-G [89] 71 [eUOISUBWIPIUN [89] ysI|bu3 ERIINENN -2ds 40 21Ny 01995 Abojouydal 661 ‘Aydinpyy | ‘1833 Aydinpy
abesn
19ula3u| bupjew
-uoisad (9)
sbunasw
908J-03-9384 (S)
SWIISAS
uolewlojul Jo
[90¢] (Alonis 1eduwl (¥)
-U91xa 21nb 01 ubIsap SWAISAS
[ERERIC /SRR uonewloju| (€) (907l [90¢] eduswWy JO Buntepy
Y17 0d-S pue yoeoidde wa1sAs sieydsoyie  $21e1S payun AIUNOY -uolsioa pue
‘suonsanb ou 1o sak uoneulou| (7) jpuuosiad  [907] S|endsoH -bumas saljddng SWISISAS
‘suoisanb papus uopew WIa1sAs uon [907] @Jed Ayed g 1uswdinbg pue [907] J91ndwio) uo
-uado Jo ainxiu [90¢] L -1ogur Aujioeq (1) [90¢] us!|bug -eudiojul -2dS 10 21Dy T01035 Abojouydal /661 1ayd1eH 0 =lleuuonssnp
$92IN0s3aY [eJ160joUYI3] pue [edIsAyd
(sebenbue|
paje|suely) (s) ®p1ye
abenbue]  judwnisul A1unod juswdojanap
suondo asuodsay Swd)l Jo "'oN sajedsqns leuibuQ  jouasn pug ‘bunias ‘403395 24nle3) NOD|  JO dUI3RY s3|d1Me JO "ON juawinasu|

(panupUOd) Z 3jqey



Page 11 of 47

(2026) 24:92

Squires et al. Health Research Policy and Systems

[96] epeue) TATUNCD
[96] s2u)

(DVYV) uonesiunuuod
SAI1BUISY|Y puUe 9ANL

[96] (Quaixa -e1UBWONY TBUMSS (seonoeld alleu
1seA e 01| 1 10u) [96] 9[eds [96] sispIA [96] Au SAIIRIOGE||0D [96] 800 -uonsanp bune
9[€ds 11T UI0d-/L [96] 61 [euoisuswipiun [96] ysi|buz  -0xd SIS -[e1dadS JO 3INDY TOIDIS  J0) sdiysioulied ‘Z2Imoioleg [96] L -uoIsaQ wes|

(8zll
spuepsyIsN sy (01l
uleds ‘T/€1 '1/] Auew
~199 [ 17 'S01] ueder
‘[/Z1] uel) ATIUNOY
[Llg'Zel "L sompd
aled Alewlid ‘87 1] (219
ABojoduo ‘AirelyoAsd
“£°39) s21ul)> uanedino
(8] [Liz  Ayenads [zz1] sbumas
WINa f£zl]l ‘oLz zeL'szL el ABojoduQ oLe
ueisidd oLl ‘ZzL'soL ‘1zl 'SoL] jeudsoH TBUmSS
[1/] (2400 ystueds 1z (suepishyd [Ll'zel (50@-0-Was) 20a
Aj919|dwod 01 9316 ‘'S0 1] osaueder Aj|eaynads) /] 912 Alewlld ‘[0 (s92noe1d [z -2J1RUUONSIND
-esip A|939|dwod) [1Z]983s  [£€L '14] usibu3) sispinoid '8z ‘L1 'S0L] 24ed Ayjerd SAIRIOGE||0D (L ‘0Lz /E1'8zL  Bupe-uoisipeQ
3]eds LI 1UI0d-9 [L/16  |euoisuswiplun  [/€] ‘1 /] uewan 9DINIDS -2dg 10 21Dy JO1I5S  Jo) sdiysiauliegd 7107 'lloyds VrdE VAV paJeys
uonejos| (€) [802] Aley uoneioqejjod
[0/] uon ‘[607] epeURD ATTUNOY Jeuolssajold
(92168 A|Buois 03 ~BPOWWONDY (7) (80! [80¢  [807 ‘0] sendsoty Bulm (sadndeld -121U1 Joj 3jedS
2a1besIp A|buoiis) uoly  ueley| [goz] uew  ‘o/] siopiaoud 335807 ‘0/] 2182 AYjed SA1IRIOCER|0D [0/10102 1UsWalnseaw
9]edS LI WIOd- [0/1€1  -ealunwwod (1) -129) [0/] ysIibu3 ERINELS -9dg 10 1Dy 101995 Jo) sdiysiaunied NyYdzseuay [goz‘0/1c  dnoib-gidininiy
wsw
-dojansp |euon
-ezjuebio pue
Alunwiuwod (v)
uolewiojul Jo
95N pUE 0} $59008
dnoiby/jeuon
-ezjueblQ (g)
1uswdojansp [76] epeURD) :ATITUNOY
[IDfS Yyo1easal [v6l (doyID) sdiys
|euosiad (7) [¥6) yoJeasal yijeay paseq -J3Uled paiuslQ
[¥6] (3u3xa 18316 1uswdo siaupied Ayu -Aunwwo)) :Bumss (s901084d oIeasay jo
KJ9A B 01 ||e 1B J0U) -|oASp 2bpajmouy -NUWWOD pue 6] Anunwi SAI1RIO0R||0D syoedw| A
9]edS LI I0d-/ 6] €€ |euosIad (1) [F6] ysibug  siaydleasay -WO0D 10 dWOH 01035 Jo) sdiysiaunied  [#6] 6007 Bury 6] | -NUWWoD
(sebenbue|
paje|suely) (s) ®p1ye
abenbue]  judwnisul A1unod juswdojanap
suondo asuodsay Swd)l Jo "'oN sajedsqns leuibuQ  jouasn pug ‘bunyes ‘403395 24n1e3) NOD|  JO dudI3RY s3|d1Me JO "ON juawinasu|

(penunuod) zajqeL



Page 12 of 47

(2026) 24:92

Squires et al. Health Research Policy and Systems

uon

(58] e212WY JO

-$anD [eqOD (S) S91e15 paluN AUNC)
sJ0l13 1oday 01 [sg] (P19 suon
Aouspus] () ‘Y1eay suswom ‘A1abins -ezjuebiQ aled)
[s8] uon Sreipaed) sojulp Alore|nquiy Ul
(93168 A|Bbuois 0y -e2[UNWWIO)) (€) Alole|nquly ‘BUmag K19)es
2316esip A|Buois) diysiopea (¢) [G8] SIapIA [s8] Ay (s8] 1usled uo
9|BDS 1917 JUI0d-G (s8] 1z yiomuwes] (1) [s8]ysiibug  -0id @d1AISS  -[e1dadS JO 91NdY 01395 SWION [BINYND 00T ‘ZAnYdS [s8l 1 AaAIng
awelq Jo Jea (6)
Buiuiea (g)
218D 9JeS JO
uoIsInoid (£)
awleys Jo Jea4 (9)
110y K19JeS 10§
1oddns pue uon
-lubodas 1un (S)
suliou
A13es wun (v)
K12Jes uo
siseydwa
[|BI2AQ (€) aireuuonsanb
K194e5 10} [+8] eOLISWY JO suonezjueblQ
$92JN0S3al [eUON [Pl IUSW  $31B1S PaNUN ATIUNOY 2JedY3jeaH Ul
8] -ezjuebiQ (7) -obeuew pue (78] s|exdsoH Pumias a1ewWI|D A19jes
(sKem|e 01 J2A3U) Juswiabebus 513 siapinold 8] A 78] 1U31ed AISIDA
5|25 LYIT IUI0g-§ (b8l 8¢ -Beuepy Joluas (1) [¥8] usi|bu3 9IAIBS  -[e1D9dS U0 9INDY TOIIST  SWUON [eInynd  £00g4ebuIs [F81 L -lun plojuels
diysiapes| jo [cy] eD1RWY JO
spnmy (€) s91e15 palun AUN0)
[ev] sassadoud Bul [ey] s|ea
(93168 AIBuois 01 -A|OS-W3|g0ld (7) -idsoy Asexljipy oumas AoAINg
2a1bes|p A|Buoiis) SJ01I3 odal 0} [cy] siapin [ev] A [ev] S1ewl|D A134es
|edS LI Ul0gd-{ [evl 61 ssaubulfip (1) [ey] ysibuz  -oid @d1AJ9S  -[edads Jo 21ndy 01095 SUION [BIN3ND  S00T ‘Aj]suuo) [cy] 1 uaned aul-uQ
2Iny|nD [euoneziuebiQ
(€8] puejau| ATIUNG)
[€8] (719 ‘'sdnoib
AJBIUN|OA ‘S9DINIDS
yijeay Aunwiuod ‘sjey
-1dsoy) sdiysioupied uon
(€8] -owo.d yijeaH BuUmIag (s90112e14 3]eds sdiysiau
(skemje 01 JaAdU) (€8] 91eds [€8] siopIn [£8] 210 AYUnwi SA1IRIOGER||0D [eg] -}led uopowoid
3|BDS 11T IUI0d-G [€Q]¥L  [eUOISUSWIPIUN [eg]ysibug  -01d @DIAJISS  -WOD JO SWOH 01935 Jo) sdiysiaulied 1 LOT ‘sauor [esl 1 Ya[eaH urasnip
(sebenbue|
pajejsuey) (s) opnae
abenbue]  judwnisul A1unod juswdojanap
suondo asuodsay Swia)l Jo "ON s9|edsqns JeuibllQ o 49sn pug ‘bumas 1101235 2in1ed) NODI  JO dudIRRY s9[d11Ie JO 'ON juawinaisu|

(panupUOd) Z 3jqey



Page 13 of 47

(2026) 24:92

Squires et al. Health Research Policy and Systems

(98]

eD1IaWY JO S91eIS PaluN
‘TLLL] e2UY YInos
[£01] AueunsD [801]
ylewuad 01 L] epeued
'[601] |1zeag TAIIUNOD
[LLL'601]21ed

Arewiid '[801] $2113215G0
[01 1] S921A43S 2Jed
SWOH 98] (Ausiaaun)
uo1eonps o1edyljesH
‘(98] s|eudsoH '[/01]

(6011 S3DIAIDS J9DURY) TBUMISS
asanbniiod [£01] [LLL'60L] (25 (D140)
uewsan) 01 1] aled Alewlid ‘[0 1] Auu sbuey) bul
[98] Youai4 ‘[801] [LL1=£0l  -NWWO> 10 SWOH :[801L Auswajdw| 10§
(92168 01 D21HESIP) JUBWHWWO) (7) ysiue@) [LLL ‘98] siopiroid '/01 ‘98] Ayjepads Jo sbuey) oy [98] SSauIpeay
9[edS LI IUI0d-§ (98] 7L sseusAday3 (1) ‘0Ll ‘98] ysibu3 QDIAISS 918D 9INdY ‘JOI33S ssaulpesy 710 "83ys [LL1-£01'98] 9 |euoneziuebiQ
abuey) 01 ANAdaday
uoneIUBLO
1USWAA3IYDe pue
sw|qoid o1 [2/] (sar
SUOIIN|OS [9AOU -snpuj aoeds
sdojanaq () -019e pue [c/] eo1aWy Jo
SSOUDAL ‘aAlowoINe 311§ payun ATUN0)
-eAOUUl ‘S9DUBYD ‘$D]U0I1D3)9) [e/] sbun Inoineysq uoid
[e/] Burel (7) sy buny -195 ssaulsng BUmaS -Weyd Jo ainseaw
(sKeme 01 ||e 1e J0u) Ausuadoud -dejnuewd Jo [e/] Slapea uol [e/] [¢/] senbea)
9|25 LI 1UIOd-S§ /s Buniesiy (1) [2/] ysiibu3 suoldweyd  aledY3[eay-UoN T01335  -uidQ/suoiduwieyd S00Z'|[9MOH [cZ11 -l0> pue |jemoH
$95592014 dbuey) |euoneziuebio
abuey) 01 asuodsay |euoneziuebiQ :uewog
(sabenbue|
paje|suely) (s) ®p1ye
abenbue| juswniisul A1uno> juswdojanap
suondo asuodsay Swd)l Jo "'oN sajedsqns leuibuQ  jouasn pug ‘bunyes ‘403395 24n1e3) NOD|  JO dudI3RY s3|d1Me JO "ON juawinasu|

(PanupuOd) Z 3jqey



Page 14 of 47

(2026) 24:92

Squires et al. Health Research Policy and Systems

[¢] ued a1ed (v)
[#7] uonesedaid

([
4172
ysipams (081
uealoy :[€17
asaueder [8/1]

9sanbnuod

]
]
]
]

[6/1

'SLLELL /6] BOUBWY JO
s91e1S panun <[/ 1]
uSpams :[9/ 1] a10deb
-uis ![08 1] e210y 1[€17]
ueder ([g/1] 9eis| ‘[££ 1]
eulyD :[¢g1] epeued

‘[¢/ 1] |1zeag TAIIUNOD
[c8l]

SHuN uolnell|igeysy

‘[£6] S21u1> 218D Asewllid
‘[8/ 1] @nu=d ABoj0OUO
Tetc'ogl'esL 24—l

JuswabeuR (€) MIGRH ‘[£/ L [S/1°26] s|lendsoH DUmas
[S/1'26] [€] suenioduy ‘9/1] @saulyD uonejndod [¢g1] uoneyjigeyay [S/1]1800¢
(9216e ABuons o} S9dUBIRPRIJ (7) ‘[8/ 1]21qe1Y) JBwinsuo)  {[/6] a1ed Aewild [€17 geisoryoeq  ‘Auedig-ALD
sa16esip A|Buons) [S/1T € E-WID [9] Buipuels [c8l'6/L'SLL JACEl ) ‘08L=¢/1] Aexads 1o -paa4 Jswinsuod  [£6] 200 ‘uew [elc'zsl (WLD) ainsesy
9[edS UMNITIUIOG-y  [/6] GLIGL-NLD  -Iopun(eanud (1) ‘€/1 /6] ys!|bu3 /iusied 21ed SN2y 1101335 /AAUSID/AUSIR]  -9|0DGL-WID  ‘08l—C/L /6] CL  Suonisuel] aied
[cld [cl7] eduswy jo
uonendod  Sa1e1S PaUN AIIUNOY alieuuonsanb
[cLad [cLzl 0l uoys lBuwnsuo)  [z17] sendsoH Bumss HeIS 01 Xdeq (WIgV) SRuUdIPSN
(3uaj|92%> 03 Jood) [zl /AUBID [z17] Ayedads 1o -pasd JaWwNsuod) [z12'65] [euIa1u| Jo
9]edS 11T UI0d-S ¢z:219dwod)  jeuoisusWIpIUN [c12] ysiibug /1Ull1ed 218D 91NdY T0I9S5 JAUSID/AUSIRY 686 | UDISTIM 0 pleog ueduawy
ALAIIDY uollen|eA
$95592014 [RUONEZIURDIQ :UlPWO(J
[cLl]
eDLIaWY JO $9181S paluN
‘(eDLIBWY JO S31RIS
pa1UN Y1 pue ‘wop
-bury panun ay1 ‘Aaxng
‘Uleds ‘epjeAo|S ‘ABMION|
(€] ‘spueliayiaN ay1
(Yspny ‘ysiueds ‘0JIX3|\ ‘eluenyi]
Aupibu ‘uenieno|s ‘uelb ‘ueder ‘|9eis| ‘929219
SAINUDBOD () -9MION ‘Y21nQ ‘Auewuian) ‘2l|gnday
Hgblel} ‘ysiueds ‘uejue 403z 3y ‘elieol)
Wid-1oysS (€) -y 'asaueder ‘eulyD ‘eljesny) [/]
[e/] uonoeal ‘M3IGRH 931D $91IUNOD / | ATIIUNOY
(93168 A|Buois 03 |euonowd (7) ‘UewIan 'Yoaz) el [eLL abueyd oy 3|eds
2a.besip A|buo.is) pul ‘uoneol) ‘sau  ‘g/] sioplroid  ‘g/] salIsISAIUN TDUmIDS ssaulpeay pue [€/] abuey) o1
o[€dS LIS)IT IUI0d-9 [€/191  ~f99saunnoy (1) -14yD) [gL 1] ys!bul ERIES [l e/] 49410 TO1DS Aupgnedwod €007 6210 [criede ERIVEANREN|
(sebenbue|
paje|suely) (s) ®p1ye
abenbue]  judwnisul A1unod juswdojanap
suondo asuodsay Swd)l Jo "'oN sajedsqns leuibuQ  jouasn pug ‘bunias ‘403395 24nle3) NOD|  JO dUI3RY s3|d1Me JO "ON juawinasu|

(penunuod) zajqeL



Page 15 of 47

(2026) 24:92

Squires et al. Health Research Policy and Systems

[£] (payshes
A[2Wa11x3 01 pay
-S11es ||e e 10U “69
W3S WM 9y} Yaim
palieA) 9jeds

LM IUI0d-9

(sé]

(opew sem 1oya
K19A3 0} opeW Sem
11043 ou) 3|eds
LT I04-6

[v/] 3eds

ZL [euossudwipiun €22 p/] usiibu3

(s

Usipams ‘[0zc
‘6l vlT'szl]
ysiueds [/ 1]
Youai4917]
yoInQ) [eee 'Lee
‘817 '56] ysl|bug

[S6] =1eds
€ |euoisuswipiun

74
uole|ndod
Jswinsuo)

/AUSID
/3uslied

(s6]
uone|ndod
JauInsuod

/AUSID
/Auaiied

[€2] wopbuty pauun
‘[7/] eljeasny AUNOY
[€2C /] o

212 Aiewid BUMSS
[ece

't7/] 91€2 Alewilid 01035

[cee’lez'sle'gle'sel
'G6) BOLIBWY JO $1RIS
pauun [91c] spueps
-YIaN Y1 [ 1 7] uspams
[z12] 9ouel40z?]
spuejs| Areued) [y 7]
eunuably AIIUNOY

[Sz 1] sowip Alore|nguie
Juielpaed (g1 7] saiuld
151eads dipsedoyuQ
[6lz'9lT v1T'S6]
S|endsoH ‘[0z 7] S921AIDS
Yiesy [erusw Ayunw
-woD (s 1¢] sl dvdD
‘[/17] Yoieasal Jaoued)
[1zz] so1u1> 218> Alew
-1d Alole|nquly BUMmSS
[czc] payiuspiun
‘[122] 2182 Alewllid
‘[0zZ] Anunwwod 1o
SWOoH ![6lT—1C
‘Sz1'56] Ayerdads Jo
218D 21NdY 01035

HBIS 01 42eq
-pa34 JoWNsuU0)
AUBIDAUSIEY

15 01>peq
-po94 JIsWINSUo)

/UID/AUBNE

©sia)
alleuuonsanD

(v/] S||IMS [euosiad
666103919 [€ccvile -191u],5101°507

aInseaw
J1vHoqge|oD

(s6] lceevic
€10T'UAM3 'STlsel Ll

suondo asuodsay

(sabenbue|
palejsueuy)
abenbue|
leuwibuo

swiall Jo ‘'ON so|edsqns

juswnJisul
40 13sn pu3

A1uno>
‘bunyes ‘403395

94njea) NODI

(s) apnae
juswdojanap
JLERIIEIETEN

S9|d1}Je JO *ON juswinijsuj

(PanupuOd) Z 3jqey



Page 16 of 47

(2026) 24:92

Squires et al. Health Research Policy and Systems

paysiies spasu
oiseq bumab ul
Bunedidinied ()

uoned
-oied [enin (€) [£8]  [/8] uspams AIUNG) (@3dd)
/8] uonedpiued oy uopeindod  [/8] siuawniedap Aouab 2Jleuuonsanb
(93168 AIBuois o1 1uswalinbay (7) JSWNSUO)  -Iawd |eydsoH Bumias J4r1S 01 ¥Deq 1uswiedsg
9316esIp A|Buo.s) uonedidn /U310 [/8] 21ed A1ed  -pa94 JAWNSUOD) (/8] Aouablawiz uon
9(B2S 11T WIOd-1 (/8141  -rediojybi (1) [£8] ysipams /iusneq -2dg 10 812y 01595 /AUSI|D/AuRNed L LOZ quel (/8] -edpiued uaned
4JP1S 9010
Inpoadsaisid (Z1)
Adiuye
/32e1 0} 3Np UoN
-eujupsiqg (L L)
snieis
JILOUOD30[20S
pawinssy (01)
ssauINj1dadsaY (6) (€119
uols '79] BOLIBWY JO $31RIS
-sedwod ‘voddns pauuUN ‘[S| 1] ueder
[euonow (g) Triiluelel1-911]
ETISIS epeueD AIIUNOY
|euosiadiaiu| [€11] sebajj00 pue ‘sad
1ay1ab0y -uabe Jusawkojdwaun
papiad (£) ‘U Yyeay Aunuw
1uaied paysy (9) -WOD ‘$311U3D JOJUSS
Bupjepy-uoisipaQ [6L1-911] sowid a1ed
suoled|paw Arewilid ‘[ 1] soup
paue|dx (S) dl3eIydAsd [59] [endsoH
Synsal [71 1] s21ul> Ayjeads
paute|dx () sa19qeld ‘9] (Au1oey
papuodsal ‘suiad 103035 d1ignd) J1ulD
-U0d pa1dIfg (€) (1 1] ueisied [e21p3A NPy BUmSS
paloensip ‘e L 1] ysiueds (9] [¥9] YieaH dlgnd ‘€1 1]
‘PaLINH (7) ‘[ |] osaueder uone|ndod AIUNWUWOD JO SWOH
[59 'v9] Auepjoxype] (L ‘gLl '/LL] yduald) jBwnsuo) [l 1-91 1] aied Aewd He1S 0130eq Od
(skemje 01 Janau) [S9] 62 =11 Ddl uopeju 6LL-9LLELL AU SLLpLL'So]1ed Aed  -padq Jawnsuo) (59l [LI-€LL  2uedJo sessedold
9|edS 1917 1UI0d-§ POl Ly=1Ddl  -NUWWOD paLny '59 9] ysiibu3 /iusiied -9dS 10 2NdYy TO193S /AUSI|D/AUSNRd /00T Hemals ‘59 '¥9] 6 leuosiadiaiu
(sebenbue|
paje|suely) (s) ®p1ye
abenbue]  judwnisul A1unod juswdojanap
suondo asuodsay Swd)l Jo "'oN sajedsqns leuibuQ  jouasn pug ‘bunyes ‘403395 24n1e3) NOD|  JO dudI3RY s3|d1Me JO "ON juawinasu|

(panupUOd) Z 3jqey



Page 17 of 47

(2026) 24:92

Squires et al. Health Research Policy and Systems

[68] eOLRWY JO
So1el1g Umth _NCHCJOU

gor (s) [68] Abojouyday

uoneziuebiQ () ybiy pue ‘a1AIs ‘Bul

wea| [68] -In1oejNUBW [euolIp

[68] (uaj|9%a 0} (€)9]82S Sd2URWIO) uonejndod -esy buipnjpul ‘sapisnpul

AVETIEY eI e [U1] -194 paseg-a|0Y Jawinsuod snollep DUMIRS JJe1S 01 32eq

yonul spasu) sjeds 19210 (7) /AUBID [68] -pa24Jawnsuod [68] 8661 3|BDS SDUPWIIO
UM17IU0d-9 [68] 0 Jorenouu (1) [68] ysi|bu3 /Auslied  2iedyl|esy-UoN 101335 /AUl D/ausled LU lplele[E7N) [68] L -iad paseg-s|0y

[8cz—9ce

‘3] eDLAWY JO $9181S

pauun [Sze] 93919

[yze] sadAD TAIunoS

[88] JwIp

aled Alewllid [ozz] suun

Bunsni sipaedoyuQ [rzz] suun

-leuosiadiai] (€) (38] ABojoduQ ‘[z LT

(88] [euonesnpa uoneindod  ‘zz] s|endsoH DUmMSS

(@216€ A|Buons oy -leuosiadianul (z) (szz 'ved] Jawinsuo) [8g] a1eD Atewiig 1115 013}eq
2a.besip A|Buo.is) [BUOISSDJOld  Y3ID) [87C—-97C JalsEllp) [87z—z7] 21eD AYjeId  -pa94 JawNsuoD [88] 9]edS UOMDRYSIIeS
9|25 LI 1UIOd-S§ (88] 5T -[e31uy23 (1) '88] Ys!|bu3 /3usiied -9dS 10 2NdYy TO193S /AUl D/ausled G/61 U9sSly [8zz—CT 8819 1uaied Iassly
(sabenbue|
paje|suely) (s) ®p1ye
abenbue| juswinasul A1nnunod juswdojanap

suondo asuodsay Swd)l Jo "'oN sajedsqns leuibuQ  jouasn pug ‘bunyes ‘403395 24n1e3) NOD|  JO dudI3RY s3|d1Me JO "ON juawinasu|

(PanupuOd) Z 3jqey



Page 18 of 47

(2026) 24:92

Squires et al. Health Research Policy and Systems

([s€1'szi-€21
"Lzl '0z1] ysiueds
‘[ce1] ueluewoy
‘£z 1] velsiag
Trel] Aele ‘o€ L]
uepebuny [g€1]
MIIQoH ‘[9€ 1]
asaueder €|
‘Sl '1z1] ysibug

[ve 1] sorewg

gely panun [sz1 1zl
eDLISWY JO S91E1S paluNn
‘fze 1) uemie] f[sg |

"y 1 'ez 1] uteds ez 1]
elURWOY {87 |] SpPUBLI
YN By L€ L] eisAejeiy
‘o 1] veder [eg|]

[eels| ‘[z 1] uedl [6€ 1]
Arebuny ([gg | LE1 '0¢EL
‘671 91 '06] Auewsn
AON Z Jopend3 “NCEJOU
l6el

"Y€ 1] sa1uld Ayjedads
{[e€ 1] 2112 dlelydAsy
T6E1-G€ 1 '06] 2182
Arewid {[GZ 1] s
ol1eIPaeRd (07 1] 211D
onagelp wiedinQ

‘[£Z 1] suun ABojoduQ
[0€ 1] 942 ANUID1R)N
‘oz ‘€z1] 212 Sisol
-9Ps aydny 6zl ‘szt
Y1 ‘2L '06) SjendsoH
‘TLZ11 Yaeay [eanoineyag
1uanedino Alunuwwod)
TeeL'LeL] souip

[gzilyang et [06] 191UeD 15e31g DUIMSS
[06] (93168 ‘Lel]8sauyy  uonendod leeL-5€l
Aj213/dwiod 01 9316 ‘€ 1] 21qeiy) Jawnsuod '06) a1ed Alewld ‘[6€ | JJe1S 01 32eq (6-DO-QAS) 241U
-esip A319|dwiod) [06] 3|25 [8El'ZeL'0EL /AUSID YE1-0CL '06] 2183 Al -P394 JSWINSUOD [06] [6cc -uonssnp bupen
o[€dS LISIT IUI0d-9 (0616  [euoisusWIPIUN ‘9T '06] UBWISD /Audled  -[e12ads 10 31Dy TT0153S5 /AUSID/AURed 900C 'UowiS  ‘6¢1-0CL ‘'06] L  -uoisi>aQ paleys
(sebenbue|
pajejsuey) (s) opnae
abenbue]  judwnisul A1unod juswdojanap
suondo asuodsay Swia)l Jo "ON s9|edsqns JeuibllQ o 49sn pug ‘bumas 1101235 2in1ed) NODI  JO dudIRRY s9[d11Ie JO 'ON juawinaisu|

(panupUOd) Z 3jqey



Page 19 of 47

(2026) 24:92

Squires et al. Health Research Policy and Systems

UoNeUIPIO0D
/dn-moj|o4 (S)

(91 ‘ovL]
ysiueds ‘[€91]
9sanbnuod 751

LS 1] Aejen ([€91]

[L€T'€91 951 €51

‘7L ‘0FL ‘16] BOLRWY JO
s21e15 panun fe9l /5L
'S5 1] wopbury pawun
‘18911 puejiey [€9L

‘Ti7 1] PUBLSZIMS [Gir1]
eal0y 4inosg Amm Z PIUSA
-0IS ‘[€91] uleds ‘[991]
eigely Ipnes [ ‘691
‘091 ‘051 ‘i L] spuepa
-YIaN ay3[o€] puejesz
M3N ‘[ZS1 1S 1] eisAeely
‘€911 ARy ‘[ov L] elpul
[£91]1928210 [1£1'0LL
‘S91-€91 PG 1] Auewien
‘€91 'L 1] Sdueld

lov L] puejul (g 1]
Hewuaq [e91-191]
epeued ‘[€91] |1zeig
‘[e91) wniblag €91 ‘85 L
;Tﬂ Z m__mbm3< _NCEJOU
[S91] (219

sjexdsoy ‘yyeay dygnd
's921dsoy ‘9240 Jauoiy
-oeud [esouab) sbumas
PaLBA[0ET 'L £1-691
91 ‘091-S1 ‘16] SOl
2led Alewid [[£91 ‘0S|
"[¥1-G¥1 ‘O1] s|eudsoH
‘[€91] s911uaD Jue|dsueny
HeaH 1€ 891 ‘991
‘6vL '8y L Lyl LpL]
SolulP sa1eqeIg [191]
So1lls uonelljigeysi deip
-1eD) Amv: oJed osessip
Je|noseAolpled Hmc_ﬁwm
[z91] paynuapiun :[191]
uonel|iqeyay (59 1]

[0€¢] Lg=5waN [en1xa1uod/Bul - uele| K91 '€91] Ujesy d1and (59
SAISUSS A|[Bun)  -A|0S WR|qoid () ueulan €9 | ANUNWWIOD 10 SWOH
-NS YUM 3I1Dvd Buuojiey g 1] youai4 691 [591] 2182 WiS)-buoT]
[1/1]  /Bumsseon(€) ‘€9l ‘¢r1l yaInd [le] o€z 1£1-691 'S9L (OI1Dvd)
[L6] 9Z=VSDIDvd  1oddns uoisidap ‘9911 21qe1y) uopeindod %91 ‘091-151 'L6] 21ed Asnins aied
(skemje 1sowie 03 oLl /ubisap waisAs [lec'oeT 19l lBuwinsuo) - Asewd 1€ ‘891-591 He1S 0130eq ssau|j a1uoIy3 Jo
1aAsulsowfe) [ 1=MoysDJDvd  AIsnieq (¢) uon 'GS1-ESL el /AURID ‘€91 '051-0vL] Alerd  -pa94 Jawinsuo) (L6] [LEc'oge 1USWISSaSSY
9|eds X1 1ul0d-§ [16]0C=DIDVd -eAdRIUaNed (1) ‘Ll L6] ys!ibug /3usiied -ds 10 31Dy TT01535 /AUBID/AUBNRY G007 ‘MOBseD  'L/L-0pL 'L6] € jushed 9yl
(sebenbue|
pajejsuey) (s) opnae
abenbue]  judwnisul A1unod juswdojanap
suondo asuodsay Swia)l Jo "ON s9|edsqns JeuibllQ o 49sn pug ‘bumas 1101235 2in1ea) NODI  JO U439y s9[d11Ie JO 'ON juawinaisu|

(penunuod) zajqeL



Page 20 of 47

(2026) 24:92

Squires et al. Health Research Policy and Systems

diysiapes|
JURIDASSID ()
diysiapes|
aAloddng (€)
diysiapes| s|qe

([981] 121D [S81L

[sec

€T '881 /81 '€81 "L/]
eD1IBUWY JO S31BIS pauN
‘[981] 929219 :[581

P8 1] euIyD TATIUNGS
[Z1yiesy

[eausw uaneding ‘[881]
swweiboid yieay
[eIUSN [SET] S|ooYds Ul
SIDIAISS Yl|eaH
1/81-+81] s|endsoH
‘[re] uoneziuebio
paseq-ANunwwod a.1e}
oM pIYyD g L] waw
-1eas1 bnup Jayio pue
|oyod|y BUISS

[seC vedd

[£/] Quaixe 18210 -abpajmouy| (7) Q1] asauIyD) AJUNWIWIOD 1O WOH aeds diys
A13n 01 ||e Je J0u) diysiapea| [Sez ‘veT ‘881 /81 [£/)s1epin ([881-€81L ‘//] 21D A1jed L [GeT ‘vt -1apea uon
3eds 1aYI7 Ulod-§ laet oAdeOId (1) ‘€8l 'Z/1ysibuz  -oid @dIAIRS -2dg 10 10y TOI08S 9jfis diysiopesT Loz 'suosey  ‘ggl-€8l'//]6  -eyusweldw

(9/] elensny

"[e€7] ueished ATIUNOD

[9/]Mueq |le1ay
[9/] (sAeme 30U §1 ‘[e€] s|endson BURISS 3less
‘Apuanbauy A1oA 03 [9/] 21eDY3E3Y diysiopea
19A3U JO A|2.Rl) [9/] oeds [9/] siopIA -UON ‘[£€7] 218D Ay [9/] [EUONRWIOY
9[e3s LI JUl0d-§ [90/1¢  |euoisuawipiun  [€€29/1Yslbug  -01d 2IAISS -2d§ 10 31Dy TOBS  B|A1s diysiepea] 00T ‘ssoed [cec'o/1z  -suelleqo|D

[s/]

eJ1IRUWY JO S21B1S paiuN

[ze] ev10y ATIUNC)

[G/] s21015

JuaWedap A193015

‘[z€2] suoneziuebiQ
[S5/] uoixe S1Bj|9M [8120S BUIISS o[eds
18310 B 01 1USIX3 aledyijeay diysispea
llewss Aan e 01) [S/]9[eds [G/] sispin -UoN :[zee] Anunw (s/] eAISS [6/]
9|€3S 1217 1ul0d-§ [SAvL [euoIsUBWIPIUN  [Z€Z'S/lyslibul  -0id 9dIAJ9S  -WOD) U0 dWOH T01095  9|A1s diysiopea]  +00Z ‘Meyiy3 [ese's/e 007 Heyiy3

diysiopea
[cel
[z6] SDUBIUSA uone|ndod [¢6] pue|bu3 ATIUNOY) (e})p)]
(93168 A|Buoiis 03 -U0d JU3lied (€) Jawinsuod [¢6] s|exdsoH Pumes JJe1S 01 y2eq 2JleuuonssND
2a.besip A|Buo.is) Anu3 (o) JalsEllp) [c6] AU -pa94 J2WNSUOD) [z6] 1102 WESYAS
9[e3S W17 Julod-§ [cel 8l ssa1boid (1) [¢6] usi|bu3 /Audned  -[e123ds 10 INdY TOI8S /AUl D/ausled ‘uteyied,0 [cel L a1eD) abin
(sebenbue|
paje|suely) (s) ®p1ye
abenbue]  judwnisul A1unod juswdojanap
suondo asuodsay Swd)l Jo "'oN sajedsqns leuibuQ  jouasn pug ‘bunyes ‘403395 24n1e3) NOD|  JO dudI3RY s3|d1Me JO "ON juawinasu|

(penunuod) zajqeL



Page 21 of 47

(2026) 24:92

Squires et al. Health Research Policy and Systems

[08] e2U2WY JO

S91PIS PalIUN JATIUNOD
S2INSeaN [08] (Aynoey [08] suonnisul
[08] A[dde 1eyy awodINQ (7) Buisinu) |euoneonp3 BumssS 9|edS ssau
||e 129|3S pue suo diysuonejay jo siapinold [08] uoneonpa -9AI0ay3 diys
-sanb papus-usdo (08l z1 uondudseq (1) [08] ys!|bu3 IS 1edy1[edH T01S SI0UBW  [08] S00T o9 [08] L -IoWS 3YL
(6] wopbury payun
‘6] spuepiatioN a1
‘{0611 0213 ‘(06 1]
uleds ‘[06 1] runuUsbIy
‘[681] ueder ATTUNOY
diyspiemais (g) [061 ‘6/] poriodai
oueidande 10N ‘[681] suonezjuebio
[euosiadiaiul (/) o1gnd/saipusbe yusw
abeino) (9) -UJ3A0D JO ‘suoiez
Apnusyiny (g) -lueblo 1yoid-uou ‘salu
(6] Aljwny () (o611 -edwiod a1eAlld BURTSS
(39168 A|Buois 03 eq Bulpuess (€) ysiueds [681] (061 l6/]
9310esip A|Buoiis) A)|IqeIUN0ddY (7) asaueder) [6/] [6/] s1apIn ‘6] pariodal 10N ‘[681] 0102 Puop Aanns diysia
9|€2S LI JUl0d-/ (6/10¢ Iuswiamodwi (1) ysiibug [6/] yang  -0id DIAISS  3JeD U1[eSY-UON TOISS  3A1s diysiopean -uai9ig uea 061681 '6/1 € -peoTIURAISS
diyspremais
[euoneziuebiQ ()
puiddew
SAISENSID () [8/] eD1IBWY JO
WOPSIM (€) S21e15 paHUN ATIUNC)
(8] bujesy (8] siapes|
(93168 A|Buoiis 03 |euonows (7) Aunwwo) Bumss [8/1 2lleuuonsanD
2a.besip A|buo.is) Bul|jes [8/] siopIn [8/] 9007 49199YM diysispea
9]edS LI WIOd- [8/] €t onsinaY (1) [8/1ysijbug  -01d 921AI9S  2Jed Y)esy-UON T01095  3JA1s diysiapes 19 0INgleg [8/11 1UBAIDS
[9€¢] eduswy Jo
S31L1S PaUN ATIUNGY
[o¢a]
(12313 ‘saISIaAIUN pue
$969)|0 Jo syuapisald
‘suolun Jnoge| Jo
syuapisald ‘yels bul
-199U1BUD 1eidlle Ul SN
-N2axa 's1a0140 d1jod
P3UOISSIWILLIOD-UOU pue
pauoIssILIWOD) buy 2JleuuoNsaND
g7l UOoLRIDPISUOD (7) -195 95J9AIQ PUMIRS uondissag
(sheme 01 1anau) 2IN1dNAS [9€¢] siepin [9¢a] [9gc] loineysg
9]edS 11T UI0d-S g7l s1 Buenu (1) [ocz] ysbuz  -oid 931A9G  2led Yieay-UoN To10a5  9jA1s diysiopea] €961 ‘||ipbois 0 diysispea
(sebenbue|
paje|suely) (s) ®p1ye
abenbue]  judwnisul A1unod juswdojanap
suondo asuodsay Swd)l Jo "'oN sajedsqns leuibuQ  jouasn pug ‘bumas 1101235 2in1ed) NODI  JO dudIRRY s3|d1Me JO "ON juawinasu|

(PanupuOd) Z 3jqey



Page 22 of 47

(2026) 24:92

Squires et al. Health Research Policy and Systems

[¥61] Ausuaiul
Buiseasoul sueaw
siulod buiseadul

(surod 1) @ ‘(syutod
€)D'(siuod 7)
g’(uiod 1) v se
payisse|d Alsuaiul

[#61] 1oddns
[PUOIIOWS ‘218D
dn-moj|o) pue
9Jed ul aouepinb
‘Buiyoeas (9)

1531 pue

daays ‘Auanoe (g)
uonaId3s pue
QuaIbAY
leuosiad ()
uoedIPaW pue
uonLANuU ()
35e3SIP JO
swoidwiAs pue
UOI1B|NDIID POO|G
‘buiyieaiq (¢)
a1ed buisinu Jo

[¢p] wepiaiswy
‘861 '£61] AemioN
[lyz'or '961-€61
'€6] pue|ul4 TAITUNOD
[861] suun

aiedyi|eay aWoH ‘[€6]
sHun A60j039euAD) ![16 ]
sjendsoy g wouj syun
Aujeads paxin {[/61]
uonejue|dsuely ueblQ
[evz-ove'sel ‘ol

(Dd0O) uone>
-yisse|D wushied
NN (¢) pue
(IDNOYd)
|97 ANSUL1U|

BuisinN :DdO UOJ1RUIPIOOD pue (levad ‘cp] s|eudsoH TBumas 218D BulsinN 4o
[e6] (YybIY Buluued (1) yong 1861 /611 [861] Ayunwiwod 1o JUBUISSISSY
A1an 0y MO| AI12A) [v61] DdO  uelbamioN) [1i¢ SWOH ‘[t 7-0rC [c6] |euoissajoid
9[e3s aul| pa1uLW Wall 9=Dd0 [€6] 3|eds WAy ‘0vC 96161 [€6] siopin '/61-€61 '€6] Awfer 8661 ‘Oluley [evz-ove (1) wa3sAs
-69S 1IIDNOVd  [€61 ¢=TDNOVd  2|Buls TIDNOVd ‘€6l ysiuul4 - -01d 3DIAIDS -3ds 40 21Dy T0I535 peopuopy g wonsibey  ‘g61-€61 '€6] 01 v13v4vy

l6€¢] epeued [8€T 'L€C

‘761161 18] B2LRWY JO

S91E1G PaUN AIIUNOY

[18] (VSYN) uonexn

-SIulWpy 92eds pue ol

-INeuUOoIaY [eUONEN ‘[6£C

'/€¢] buimss buluies

|e2164NS AYSISAIUN—UON

-ednpa aiedylesH [161]

uonensnid (9) 1uswabeuew sa1aqel]

1043 () 8¢t '¢61] suswiiedsp

2dUPULIOLRd (¥) 9Jed SAISUIU| TBUmIRS

puewa [18] (Ansnpuy)

[esodwiad] (€) 2Jedy1|eay-uoN pue

(L8] puewaq [6€¢ "£€¢] uoneonpg
(suonepelb 1z yim [ea1sAyd (2) [8ez ‘261 a1edY}(eaH ‘[8€T ‘761 (18] 8861 x3pu|
Ubiy A1an 01 moj puewa l6cz-/EC'c61  'L61]SIOpIA '161] Ayerdads 4o ‘PuejARIS pUE l6cz-L€T peoTsel
AI2A) 3Je3S Ul0d-/ (1819 QU (1) ‘L6118 ysibug  -oid @dinues 218D 31NdY I0I335 PeOPHOM 1eH ‘2611611819 VSYN £0LY

SOM JO uoieziuebiQ
(sebenbue|
pajejsuen) (s) spne
abenbue]  judwnisul A1unod juswdojanap
suondo asuodsay Swia) Jo "ON sajeosqns leuibuQ  jouasn pug ‘bunyes ‘403395 2In1ea) NODI  JO 9oua.9)9y s9[o11Je Jo 'ON juswnJiisu|

(panupUOd) Z 3jqey



Squires et al. Health Research Policy and Systems (2026) 24:92 Page 23 of 47
[ Identification of articles via databases and registers ]
c Records identified from:
-g Databases and/or Citation Records removed before
8 Searches screening:
= (n=11957) — > Duplicate records removed
= Reference Checking (n =1106)
3 (n =5,526)
— l
)
Records screened > Records excluded
(n=16,377) (n=15,753)
Reports SOUght for retrieval Reports not retrieved
= (n=1624) ’ (n=7)
s !
n
Reports assessed for eligibility Reports excluded (n = 448):
(n=617) - Not a psychometric article
(n = 253)
Duplicates (already
included/excluded during the
search with the Terwee filter)
(n=128)
— Psychometric article for a
different tool that is not
() included (n=30)
s Not conducted in health care
S Articles included in review (n=20)
S (n=169) Not written in English (n =
£ 17)
—

Fig.4 PRISMA diagram

to use in the respective healthcare sectors: (1) Internal
Participation Scale [66] (rehabilitation); (2) Team Climate
Inventory (TCI) [62, 63, 98] (acute care/specialty care
and primary care); (3) Costa and Anderson’s (2011) [82]
Measure of Trust in Teams (acute care/specialty care).
While additional studies evaluated the psychometric
properties of the TCI in home/community/public health
settings [99, 100], content validity was not appraised
in these sectors; therefore, the TCI cannot be recom-
mended for use in these sectors at this time. Further-
more, several variants of the TCI were evaluated; three of

eight (37.5%) studies evaluated the short form in primary
care [101], home or community care [102], and public
health [99] sectors. Two of these studies confirmed, using
confirmatory factor analysis, the same four-factor struc-
ture (participative safety, support for innovation, vision,
and task orientation) composed of 14-items [99, 102].
Beaulieu and colleagues found a similar factor structure
but only conducted an exploratory factor analysis in test-
ing a 19-item short version of the TCI [101]. The remain-
ing five articles reported evaluations of a long version (38
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items) of the TCI in acute/specialty care [62, 63, 98], pri-
mary care [103], and public health [100] settings.

Physical and Technological Resources. Three instru-
ments [58, 67, 68] assess Physical and Technological
Resources (Table 4), defined as the physical structures
and technological resources of an organization that are
required to deliver services [25]. The instruments we
mapped into this attribute were included because they
measured technology, equipment, and supplies or meas-
ured online resources that are features of the physical and
technological resources ICON attribute [25]. No psycho-
metric papers were found for the Computer Systems and
Decision-Making instrument [58]; thus, it could not be
assessed to make a recommendation. The remaining two
instruments [67, 68, 104] have the potential to be recom-
mended for use; however, confirmatory factor analysis
was not conducted to evaluate their theoretical factor
structure, as required by the COSMIN guidelines. There-
fore, further research is required.

Internal Relationships. Six instruments [69-71, 83,
94, 96] assess Internal Relationships (Table 4). Inter-
nal relationships are defined as “the ways in which two
or more people or groups within an organization regard
and behave toward each other” [25]. We attributed the
six instruments to measuring the internal relationships
because they pertained to partnerships or collaborative
practices, which is a feature of internal relationship in the
ICON framework [25]. All instruments have the potential
to be recommended for use following further research.
However, the Shared Decision-Making Questionnaire-
Doc (SDM-Q-Doc) [71] can be recommended for use in
long-term care, as sufficient (although low-quality) evi-
dence of content validity and sufficient (moderate-qual-
ity) evidence of internal consistency were reported in two
studies in long-term care [71, 105].

Organizational Culture. Three instruments [42, 84,
85] assess Organizational Culture (Table 4). Organiza-
tional culture is defined as “the normative beliefs and
shared expectations that govern the work behaviour of
an organization” [25]. We mapped the three instruments
to organizational culture because they measured organi-
zational norms, which is a feature of organizational cul-
ture in the ICON framework [25]. All three instruments
had evidence of sufficient content validity (low quality)
reported in a single article but lacked sufficient evidence
of internal consistency to be recommended. An explora-
tory factor analysis was performed for two of the instru-
ments [42, 84], and no internal consistency evidence was
reported for the final instrument [85]. Therefore, all three
instruments [42, 84, 85] have the potential to be recom-
mended for use but first require more research.

Organizational Change Processes. One instru-
ment, Measure of Champion Behaviour [106], assesses
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Organizational Change Processes (Table 4). Organiza-
tional change processes is defined as "the process of alter-
ing an organization’s strategies, processes, procedures,
technologies and/or culture to improve service delivery”
[25]. We mapped Measure of Champion Behaviour [106]
into the organizational change processes because cham-
pions/opinion leaders is a feature of this ICON attribute
[25]. This instrument had sufficient evidence of high-
quality content validity, structural validity, internal con-
sistency, and convergent validity and is recommended for
use. However, it was only evaluated in one psychometric
study conducted in business settings, not in healthcare.

Receptivity to Change. Two instruments [73, 86] assess
Receptivity to Change (Table 4) and are suitable for use
in selected sectors. Receptivity to change is defined as
“an openness and responsiveness to ideas, impressions
or suggestions, and a readiness or fit of critical features
of the environment as they specifically relate to a tar-
geted practice” [25]. We mapped the two instruments to
the receptivity to change attribute because they meas-
ured compatibility or readiness for change, which are
features of this ICON attribute [25]. The Organizational
Readiness for Implementing Change (ORIC) Scale [86]
is recommended for use based on its development arti-
cle, which reported assessments in multiple settings and
sectors from acute care to university students and non-
government organizations. However, in other studies,
there is uncertainty regarding the evidence related to
content validity of the ORIC in acute care (n=2 studies
[107, 108]) and primary care (n=1 study [109]). In stud-
ies in the home/community sector [110] and primary
care [109, 111], researchers found poor data fit with the
two-factor structure theorized and tested in the develop-
ment study [86].

The Resistance to Change Scale [73] is recommended
for use based on one study [73] showing sufficient content
validity (low quality) evidence and two studies [73, 112]
identifying sufficient internal consistency and structural
validity (high quality) evidence of a four-factor structure,
but neither was conducted in healthcare. One of these
studies demonstrated sufficient measurement invari-
ance (high-quality) across data from 17 countries [112].
The other study showed sufficient discriminative valid-
ity between resistance to change and measures related to
personality traits and cognitive ability and demonstrated
the ability of the ‘resistance to change’ score to discrimi-
nate between individuals who are more likely to change
behaviour after an imposed system change [73].

Evaluation Activity. Eleven instruments [59, 60, 64, 65,
74, 87-92, 95, 97] assess Evaluation Activity (Table 4),
four of which are recommended for use: (1) Interper-
sonal Processes of Care (IPC) [64, 65]; (2) Shared Deci-
sion-Making Questionnaire (SDM-Q-9) [90]; (3) Patient
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Assessment of Chronic Illness Care Survey (PACIC) [91];
(4) Care Transitions Measure (CTM) [97]. Evaluation
activity is defined as “the systematic collection of infor-
mation about the activities, characteristics and outcomes
of programmes, services, policies or processes in an
organization, to make judgements about the programme/
process, improve effectiveness and/or inform decisions
about future development in that organization” [25].
Although the instruments we mapped into the evalua-
tion activity attribute may relate to other ICON attrib-
utes (e.g., measures of shared decision-making could
also relate to internal relationships), the 11 instruments
we included in the evaluation activity are intended to be
used to garner patient/client/consumer feedback to staff
regarding the services they received, which is a feature of
the evaluation activity ICON attribute [25].

Different versions of the Interpersonal Processes of
Care (IPC) instrument were developed based on the orig-
inal conceptual framework and items [64]. Variants of the
IPC I version (41-57 items) were evaluated in two stud-
ies, one in public health [64] and the other in a home/
community setting[113]. Variants of the IPC II version
(16-29 items) were evaluated in seven studies, three in
acute/specialty care [65, 114, 115] and four in primary
care [116—119]. The IPC II can be recommended for use
in acute/specialty care [65, 114, 115] and in primary care
[116—119], but there is insufficient evidence to recom-
mend the IPC I for use in the home/community [113]
and public health settings [64].

In a single study [90], the original SDM-Q question-
naire with 11 items was evaluated in both primary and
acute care settings and is recommended for use in both
settings. The remaining 21 studies evaluated a variant of
the most updated version of the instrument, the SDM-
Q-9 (7-9 items), in acute/specialty care (n=16 articles
[120-134], primary care (n=4 articles [135-138], or both
acute/specialty care and primary care (n=1 article [139]).
The SDM-Q-9 is recommended for use in both acute/
specialty care [120—134, 139] and primary care [120-134,
139].

The original PACIC (20 items) was evaluated in 24
studies (13-20 items) in acute or specialty care (n=11
articles [140-150]), primary care (n=11 articles [91,
151-160]), rehabilitation (z=1 article [161]), and an uni-
dentified sector (n=1 article [162]). The short version of
the PACIC (11 items) was evaluated in 6 studies in acute/
specialty care (n=4 articles [142-144, 163]) and pri-
mary care (n=2 articles [151, 164]). In one study [165],
the short version of the PACIC was evaluated with a mix
of individuals from acute/specialty care, primary care,
long-term care, home/community, and public health sec-
tors. An extended version of the PACIC (PACIC5A), with
six additional items that evaluate actions providers can
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perform to facilitate behaviour change in patients, was
evaluated in acute/speciality care (n=3 articles [166—
168]) and primary care (n=3 articles [169-171]). Finally,
a study conducted in primary care [153] evaluated a
27-item version of the PACIC, which included seven
additional items assessing culturally sensitive care. The
original PACIC is recommended for use in acute/spe-
cialty care [140-150] and in primary care [91, 151-160],
whereas the short version of the PACIC is recommended
for use in acute/specialty care [142-144, 163] and pri-
mary care [151, 164].

Seven studies [172-178] evaluated the psychomet-
ric properties of the CTM-3 in acute/specialty care, and
12 studies evaluated the psychometric properties of the
CTM-15 in acute/specialty care (n=10 articles [172—
181]), primary care (n=1 [97]), and rehabilitation (n=1
[182]). The CTM-3 and CTM-15 are recommended for
use in acute/specialty care. However, it is important to
note that despite the informed COSMIN recommenda-
tion, there was variability in the psychometric properties
reported across the articles. For instance, while four arti-
cles [173-175, 179] reported that the original four-factor
structure sufficiently fit the data, four other articles [177,
180, 181] did not.

Leadership. Seven instruments [61, 75-80] assess Lead-
ership (Table 4), three of which are recommended for
use: (1) the Implementation Leadership Scale in acute/
specialty care (n="7 articles [77, 183—188]); (2) the Serv-
ant Leadership Questionnaire in a non-healthcare set-
ting (n=1) [78]; (3) the Servant Leadership Survey
also in non-healthcare settings (n=3 articles) [79, 189,
190]. Leadership “refers to the types and styles of lead-
ers within an organization” [25]. We mapped six instru-
ments to the leadership attribute because they measured
leadership styles, which is a feature of the leadership
attribute in the ICON framework [25]; the Mentorship
Effectiveness Scale [80] pertained to the mentor feature
of the leadership ICON attribute [25]. A lack of evidence
regarding the content validity of the four remaining lead-
ership instruments precludes recommending their use.

Organization of Work. Two instruments assess Organi-
zation of Work (Table 4): (1) NASA Task Load Index [81]
and (2) RAFAELA System, which consists of the Pro-
fessional Assessment of Nursing Care Intensity Level
(PAONCIL) and Oulu Patient Classification instrument
(OPC) [93]. Organization of work “refers to arrange-
ment of tasks, responsibilities and resources within and
between service providers working in the organization”
[25]. We mapped the two instruments to the organiza-
tion of work attribute because they measured workload,
which is a feature of this ICON attribute [25]. We deter-
mined that both instruments have the potential to be
recommended for use with more psychometric testing.
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The 6-item unidimensional NASA Task Load Index was
reported to have sufficient structural validity, internal
consistency, and divergent and convergent validity when
tested in diabetes management care [191] and in 18
intensive care units [192]. With the RAFAELA System, a
study [193] conducted in a single hospital demonstrated
the relevance of the OPC as a measure of nursing inten-
sity based on the care required by patients, and another
article [93] described the importance of using both an
objective (OPC) and subjective (PAONCIL) measure of
nursing intensity. In the other studies, researchers aimed
to evaluate the minimum requirements (e.g., explana-
tory power and response rate) for the RAFAELA system
to accurately measure nursing intensity [194], hypothesis
testing between two hospitals [195], medical and surgi-
cal units [196], and liver versus kidney transplant patients
[197]. Although the subscales of the OPC were reported
to have ¢>0.70 in two studies [193, 198], no articles
reported sufficient structural validity.

Pragmatic properties of the 38 instruments

Additional file 4 shows the detailed pragmatic assessment
of the 38 instruments. Using the PAPERS criteria [43],
none of the instruments were rated as excellent for all
pragmatic properties pertaining to acceptability and easi-
ness. However, all the instruments [42, 58—97] were rated
as at least adequate for all four areas assessed, including
those measuring acceptability (cost and language acces-
sibility) and easiness (assessor burden for training and
interpretation and length). Regarding accessibility, all
instruments [42, 58—-97] were found to be cost-free and/
or available in the public domain and were rated as excel-
lent using this criterion. Multiple instruments were rated
to have adequate accessibility (n=16, 42.1%) [42, 58, 62,
63, 66—69, 72, 75-77, 80, 84, 89, 93, 96], with readabil-
ity at the college level. Thirteen instruments (34.2%) were
rated to have excellent accessibility [61, 64, 65, 73, 74,
78, 79, 82, 86, 88, 91, 92, 95, 97], with a readability level
below the eighth grade. Finally, nine instruments (23.7%)
were rated as having good language accessibility [59,
60, 70, 71, 81, 83, 85, 87, 90, 94|, with a readability level
between the 8th and 12th grades. Regarding easiness,
35 (92.1%) instruments required no specific training for
their administration and were rated as excellent [42, 58—
60, 64—92, 94-97]. The TCI [62, 63], Leadership Behavior
Description Questionnaire [61], and RAFAELA system
[93] were rated as good since the instruments included
a free or inexpensive manual for self-training. All instru-
ments except the RAFAELA system [93] (n=37, 97.4%)
[42, 58-92, 94-97] were rated to have adequate assessor
burden in terms of interpretation. Lastly, most instru-
ments (n=29, 76.3%) had between 10 and 50 items [42,
58-65, 68-70, 72-75, 77-80, 82-89, 91, 92, 94, 96, 97],
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which is considered a good length, and 9 instruments
(23.7%) had excellent length with 10 or fewer items [66,
67,71, 76, 81, 90, 93, 95].

Discussion

Summary of findings

ICON comprises three levels (macro, meso, and micro),
six domains, and 22 attributes [25]. In this study, we
reviewed instruments that measure a single ICON meso-
level attribute and did not locate any instruments that
mapped to ICON macro-level attributes. We identified
38 instruments that measured 9 of the 15 meso-level
ICON framework attributes of context [25]. The num-
ber of instruments per attribute ranged from 1 (for the
attribute Organizational Change Processes) to 11 (for
the Evaluation attribute). Most instruments were: (1)
developed in the United States (n=21, 55.3%); (2) writ-
ten originally in English (n =34, 89.5%); (3) tested initially
in acute care or specialty care settings (n=18, 47.4%),
primarily in acute care hospitals (n=15, 39.4%); and (4)
targeted healthcare service providers (23 of 38, 60.5%).
Furthermore, we identified, assessed using the COSMIN
guidelines, and reported on 169 studies with the primary
aim of evaluating the psychometric properties of the 38
instruments. Most articles were published between 2012
and 2022.

Using COSMIN’s psychometric recommendation rat-
ings, 13 (34.2%) instruments measuring the following five
ICON framework meso-level attributes met our criteria
(could state them here) for recommending their use (Rec-
ommendation A—Table 4) in respective health sectors:
For Organizational Climate: the (1) Internal Participation
Scale in rehabilitation; (2) TCI in acute care/specialty
care and primary care; (3) Measure of Trust in Teams
in acute care/specialty care. For Organizational Change
Processes: (1) Measure of Champion Behaviour in busi-
ness settings. For Receptivity to Change: (1) ORIC scale in
acute/specialty care and international non-government
organizations and (2) the Resistance to Change Scale in
academic settings. For Evaluation Activity: (1) the CTM
in acute/specialty care; (2) the IPC in acute/specialty care
and primary care; (3) the SDM-Q-9 in acute/specialty
care and primary care; (4) the PACIC in acute/specialty
care and primary care. For Leadership: (1) the Implemen-
tation Leadership Scale in acute/specialty care; (2) the
Servant Leadership Questionnaire in non-healthcare set-
tings; (3) the Servant Leadership Survey in non-health-
care settings. The remaining instruments with identified
psychometric articles (n=22, 57.9%) have the potential to
be recommended for use but first require further psycho-
metric testing (Recommendation B—Table 4). Barriers
to recommending these instruments currently relate to:
(1) limited evidence of content validity, including: (a) the
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instrument has not been subjected to an assessment of
content validity; (b) lack of description of the sample and
inclusion of the potential users of instruments during
cognitive testing or pilot testing; (c) lack of description
of the methods used to evaluate relevance, comprehen-
siveness, and comprehensibility; and (d) lack of detailed
findings related to content validity); (2) lack of theory-
informed evaluation of the instrument’s structural valid-
ity (e.g., confirmatory factor analysis).

In terms of pragmatic properties, all 38 instruments
meet some criteria for acceptability and easiness (Addi-
tional file 4).

Content validity

Borsboom et al. [199] and De Vet et al. [200] argue that
content validity is the most important type of validity.
De Vet et al. [200] recommend sequential evaluation of
content validity, as instruments are applied within dif-
ferent contexts and/or for different purposes. Establish-
ing content validity is primarily a qualitative process that
involves: (1) determining a clear theoretical understand-
ing of the construct/concept to be measured and the con-
text in which it will be evaluated; (2) receiving input from
a diverse expert panel (including potential instrument
users) on the construct/concept; (3) assessing alignment
of the instrument’s content (including how to use it) with
the construct/concept by the expert panel; and (4) using
a framework to evaluate the correspondence between the
instrument and the intended construct [200]. We agree
that content validity is a critical psychometric property
since, without it, other measurement properties of the
instrument will be less meaningful. That said, it is not a
simple form of validity to establish or assess. One reason
for this, as illustrated in our review, is that instruments
measuring the same construct or attribute often differ
regarding the context for which they were developed. For
example, the IPC [64, 65] (attribute—Evaluation Activ-
ity) was developed to measure the perspectives of equity-
deserving populations regarding interpersonal processes
of care (e.g., timeliness, communication, respectfulness)
in acute/specialty care [65, 114, 115]. However, multiple
variations have been developed and are recommended
for use in primary care [116—-119], with potential for use
in home/community care [113] and public health [64]
(Table 3). Further illustrating this complexity, we found
evidence regarding the comprehensibility of items when
instruments are re-evaluated for content validity after
translation into a different language or used for the first
time in a different sector or setting. In these instances,
our COSMIN ratings for instrument development quality
were often ‘inadequate’ or ‘doubtful’ because the authors
did not adequately describe their process.
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Other identified weaknesses in content validity for
most of the 38 instruments across 169 psychometric
papers involved the authors: (1) not reporting the use
of cognitive interviews to evaluate the comprehensive-
ness or comprehensibility of the instruments, (2) inade-
quately describing the content experts who appraised the
instruments, or (3) not including the intended users of
the instruments in the content validation process. These
shortcomings have been identified in recent systematic
reviews [201-203] using COSMIN. In addition to con-
tent validity, another dimension that could be used to
assess the appropriateness of a tool is the key informants’
interpretation of the instrument’s acceptability, relative
advantage over existing measures, ease of completion,
appropriateness to the context, fit with existing organi-
zational activities, and the ability of the data garnered
from the instrument to inform clinical or organizational
decision-making [43]. From a Learning Health System
perspective, engaging key informants in co-design will
likely ensure instruments align with user needs, enhanc-
ing their relevance and effectiveness in improving health
outcomes [204].

Limitations

Although rigorous methods were used for this review,
there are four main study limitations. First, we needed to
utilize a more explorative and practical process to locate
instruments by limiting our Stage 1 search to review arti-
cles, considering the complexity of ICON. Hence, while
we identified 38 instruments, which were assessed in 169
papers across multiple healthcare sectors and settings,
it is possible that not all relevant instruments were cap-
tured in these existing reviews. Similarly, instruments
measuring concepts like the instruments we included
may have been missed in our search, as they may not
have been detailed in the articles (primarily reviews on
context) we used to find tools. Furthermore, we focused
on instruments that assess a single context attribute at
the meso- or macro-levels of ICON; hence, instruments
that evaluate multiple attributes (#=93 instruments)
were not included in our analysis. Third, we primarily
searched for psychometric articles in a single database
(PubMed) using the methodological filter developed by
Terwee and colleagues [54]. While this may initially be
perceived as a limitation, we found that the use of the
precise methodological search filter in combination with
reference checks was more sensitive than conducting a
citation search [55]. Fourth, although we analyzed our
findings according to different sectors, which aligns with
the idea that context can influence psychometric prop-
erties, the COSMIN manual [56, 57] does not currently
provide guidance on analyzing data according to different
sectors and settings.
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Conclusion

In summary, we located 38 instruments that measure
ICON meso-level attributes of context [25] and assessed
169 psychometric papers on these instruments based on
the COSMIN guidelines [56, 57]. Only 13 instruments
met our criteria for recommending their use. We will be
conducting a second psychometric review of instruments
identified in the micro (individual) level of ICON and will
then develop a comprehensive and pragmatic context
survey that targets all 22 ICON attributes. Understanding
and measuring context is crucial for the successful imple-
mentation and operation of Learning Health Systems,
which rely on continuous improvement informed by con-
textual factors. Future work should also include: (1) addi-
tional psychometric assessments of the 25 instruments
not yet recommended for use based on our analysis,
given inadequate existing evidence, (2) psychometric and
pragmatic assessments of instruments that assess multi-
ple attributes at the meso- or macro-levels of ICON; (3)
the development of additional instruments to target the
ICON attributes important for successful implementa-
tion and for which instruments were not identified (n=6
meso-level and n=5 macro-level), and (4) the develop-
ment of an open access registry of the instruments iden-
tified in this review and a website to facilitate access to
the instruments and their psychometric and pragmatic
properties.
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