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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.

Registration Open Science Framework, 21 June 2022, https://​doi.​org/​10.​17605/​OSF.​IO/​B2Z8K

Keywords  Delivery of Health Care, Implementation science, Knowledge translation, Implementation in Context 
(ICON) framework, Measurement, Instrument, Psychometrics, Scoping review, COSMIN

*Correspondence:
Janet E. Squires
janet.squires@uottawa.ca
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12961-026-01507-z&domain=pdf
https://doi.org/10.17605/OSF.IO/B2Z8K


Page 2 of 47Squires et al. Health Research Policy and Systems           (2026) 24:92 

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.

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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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. 

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
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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) 

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 PsycInfo, 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, MDV, or WJS) 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 
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reviewer (DS, JZ, LA, MDV, 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, MDV, 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, VJW, 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 

Table 1  Eligibility criteria

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 
(i.e., 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
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was performed independently by two team members 
(LKC, MG, VJW, or WJS) 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, 
VJW, 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, VJW, 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 

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, 
VJW, 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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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 (n = 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 = 35, 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, 

194 Full Text Articles Included

748 Identified Instruments

251 Instruments Found

71 Instruments Excluded at Mapping

-Not in healthcare: 14      

-Measure of patient/client/consumer and/or health care provider population: 11   

-Duplicate of included tool: 16        -Not found in the public domain: 18

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

180 Mapped to ICON Framework

1132 Title and Abstracts identified

499 Full Text Articles
305 Full Text Articles Excluded

No quantitative measure: 132       Not applicable to ICON: 114

Condition Specific: 31                  Full text not available: 6

Not English: 14                           Older version of included paper: 3

Qualitative paper: 4                       Withdrawn: 1

633 Title and Abstract Excluded
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497 Excluded Instruments before Mapping

Measure of patient/client/consumer and/or health care provider population: 384      

Not a tool: 11                               Condition Specific: 20                 

Could not be found online: 76     Not English: 6

38 Instruments comprised of items that 

map to only one ICON attribute

138 Instruments Excluded for Analysis using COSMIN Guidelines 

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

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

Fig. 2  PRISMA diagram identifying tools relevant to ICON
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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 = 30, 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.

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 

Fig. 3  Number of instruments included according to ICON attributes
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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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Fig. 4  PRISMA diagram
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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 

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 (n = 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 

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 α ≥ 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], 

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.

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 (n = 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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